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All For One.|One For Alll. 


Decibel Products, the antenna leader, 
introduces its own RF transmission cables. 
Now everything you need for a 

complete wireless communication system. 
From one source. 


Cw Larg 
Decibel Products - the one-source antenna system 


solution, One source for your antennas. Now one 
source for your cables, connectors and accessories. 
The db TransTelecom™ line of coaxial cables 


‘ 
(| 
i 


a 


matches perfectly to our extensive line of antennas and | 
other RF communication products. A complete system oEcrbRL arg 
ideal for the PCS and cellular industries that meets or bs > | 
exceeds all accepted performance standards. Now i 
you can get the quality, reliability and guaranteed - | 
performance you need for a total antenna system 
solution from one single source. 
These Decibel/ATG brand cables are constructed of 
corrugated copper with foam or air, The cable series features: 
db TransFill!” — Leaky or Radiating Cable. : 

And since you're ordering all your products through 5 
one source, you'll receive all you need, all at once 
Order by noon and we'll typically ship out the same day. 
So costs are better controlled and installation schedules | 
are, well, all wrapped up. All in all, Decibel Products is dt 
the one to turn to for complete wireless communication. ee 

Now make one call for all*your wireless 
communication needs. Call 1-800-676-5342. 
Ask about our system package pricing and your free 
db TransTelecom brochure. 


db TransFoam’™ — Foam Cable: db TransFlex™ — 
ran $. . 
sltans leco™ 


Super Flexible Cable; db TransAir™ — Air Cable; and 
1G 
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: DECIBEL 
s» “HODUcTS 


Visit us at Booth #745 Expo Comm Mexico 


P.O. Box 569610 
Dallas, Texas 75356-9610 
Order Hotline: 
1-800-676-5342 
Order FAX: 1-800-229-4706 
214-631-0310 

ry sion. FAX 214-631-4706 


Your Wireless Connection™ 


All divisions of ATG 
ore compliant 


—=—) with ISO standards 
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Radio 
Controllers 


Vega’s 5100 Series compact, easily rack-mounted, OPTIONS 
two-line/four-frequency radio control consoles provide instant | DCA-3 external three-line adapter for DC-format lines 
PTT, timed mute, and other most-needed features. These “| Gooseneck and desk microphones, headsets, footswitch 
tone-format consoles allow you to quickly select one or any (| DTMF pad 
combination of up to ten stations that are not already selected | Cross mute 
for TX / RX control. Instant PTT switches allow immediate () Clock, audio-level bargraph, and cross-mute indicators 
response to a call on a particular “selected” or “unselected” 1) Rack-mount kit 
line, without disturbing the programming of the “selected” The 5100 Series has the flexibility to accommodate most 
simulcast group or line. any multiline console requirements. Call or fax us today for full 
Standard features available on the cost-effective and details on the 5100 Series consoles! 


versatile 5100 Series consoles include: 
-) SELECTED switches for selecting any combination of 
lines for transmitting and receiving. 
1 UNSELECTED switches for monitoring any combination 


of unselected lines. 

2 TX ALL (simulcast) switch for selecting all lines for both 
transmit and receive. 

0 RX ALL switch for monitoring all unselected lines 


4 Separate speakers and volume controls for “selected” 
(TX / RX) and “unselected” (RX-only) audio a MARK IV company 


- GROUP SELECT switch for easy selection of TX / RX Signaling Products Group 


line combinations 


J Line-activity LEDs (function on all lines, selected or not) 9900 East Baldwin Place + El Monte, California 91731-2294 
oT Heavy-duty 120/240 V ac power supply (also runs on 12 Telephone: (818) 442-0782 * Toll-Free: 800-877-1771 
V de) Fax: (818) 444-1342 +» FaxBack: (818) 444-2017 / 800-274-2017 
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10 Tower climbing safety 

and rescue 

Winton Wilcox Jr. 

Safety is an obligation of all 
parties associated with the in- 
stallation and maintenance of 
communications towers, Com- 
munications professionals must 
use the proper equipment, tech- 
niques and training to meet 


government compliance. 
? 20 Using AVL technology 


to expand SMR services 
John Kruse 

What can SMRs do to increase 
revenues when channel access 
is diminishing and competition 
is becoming more intense? Pro- 
viding AVL products and serv- 
ices for business fleet manage- 
ment may be the answer. 


28 Tone signaling over 


telephone lines— 

A technician’s primer 
Donald E. Koehler 

When planning a system that 
will rely on telephone circuits 
for tone signaling, control or 
access, contact your telephony 
provider engineering office. 


Servicing tips for the 
Bravo family of pagers 
David Ludvigson 
Identification, frequency 
changes, logic board modifica- 
tions and testing, and POCSAG 
generators are discussed. 


Coverage prediction for 
digital mobile systems 
Harry R. Anderson, Ph.D., P_E. 
Part 2—Physical modeling, 
such as ray-tracing, offers the 
best way for predicting cover- 
age and error rate performance 
in current and future digital 
systems. 


Technical information for paging, SMR and pnvate wiroless networks 


departments 
4 Editorial 


6 Calendar 


8 Technically speaking 
Harold Kinley, C.E.T. 
Simple test antennas. 


56 Regulating technology 
Robert H. Schwaninger Jr. 
['m sorry. | was wrong. 


58 News 


Conxus Communications triples 
company's spectrum capacity. 


60 New products 
Antenex is the “Readers’ 
Choice.” 


67 Literature 


68 People 
70 Classified ads 


88 Ad index/hot line 
Find advertisers quickly. 


On the cover; Participants in the AT&T tower 
climbing safety program practice tower worker 
rescue techniques. See Winton Wilcox’s story on 
page 10, 


Mobile Radio Technology (ISSN 0745-7626) iy published 
tnanthly by Internice Publishing Corporation, 9800 Metcalf, Over- 
land Park, KS 66212-2215, and mailed free to qualified persons 
within the United States and Canada. Periodicals postage paid at 
Shawnee Mission. KS. and additional mailing offices. Canadu 
Post International Publications Mail (Canadian Distribution) 
Sales Agreement No. 0956309. POSTMASTER: Send icddress 
change to Mobile Radlio Technology. P.O. Bux 12960, Overland 
Park, KS 66282-2960). 

SUBSCRIPTIONS: Non-quilified persons inmuy subseribe at the 
following rates: United States and Canada: one-year: $.4).08), 
Qualified and non-qualified persoas in all other countries; onc- 
year: $40.00 (surface mail); $105.00 fair mail), Subscription in- 
formation: P.O. Box 12937, Overland Park, KS, 66282-2037. 
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If you think you 
have a complete two-way 
picture . . . think again. Without 
voice privacy your radio communication 
is broadcasted for anyone within range to hear. 
That's why Transcrypt International specializes in 
providing voice privacy for new and existing radio systems, 
Unlike other methods of voice security, Transcrypt's scrambling 
technology adapts to almost any analog radio. Whether your 
communication system is comprised of a single brand of radio or 
several brands, Transcrypt secures voice audio and deters virtually all 
unwanted listeners. 


9 yannaid? 


In addition. to its “adaptability, 
Transcrypt's scramblers have <a 
limited affect on the radio’s range. cL» 
Minimal power requirements also Transerypt’s SC20-500 
allow the voice privacy unit to operate — Voice Privacy Unit 
effectively without reducing the life ofthe radio’s battery. 

Considered by many to be the de facto standard in the‘analog 
scrambling industry, Transcrypt International secures radio 
communications in:more than 10;000-systems in over 100:countries. 
For more information on how you-can complete your two-way 
communication picture call: 


1-800-765-6762 
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TRANSCRYPI. 
4800 NW. TsbStréel * Lincoln, NE 68521 U.S, A: 
800-765-6762:'* 402-474-4800 Pax 409-474-4858 
hitp://www,transcryptcom 


LS.EN ISO 9001 


Transcrypt liernational is a registered Inakemeck Of Tramscrypt Lnernational,-Inc. All other wadeuarks aod registered irelemarks ary propesiles OF mais respectivy hikders’ ©3997 Transcry pt irlematiooal, loc 


ditorial 


Spectrum refarming: The FCC returns to hook up the appliances 


It’s like having your kitchen remodeled. 
When the carpenters, plumbers and elec- 
tricians are “done,” you find that the ap- 
pliances are installed, but they‘re not con- 
nected to power, water and drains. It's not 
as though you can’t use the sink—that’s 
hooked up—but you can’t use the disposal 
or the dishwasher. 

No, maybe it’s more like ordering a 
meal at a restaurant. [t's served, and 
everything's on the plate, but you don't 
have any silverware, and you can’t get the 
server to come back for a while. It’s not a 
problem at Kentucky Fried Chicken. (You 
can get your own silverware—or a 
“spork,” actually—or you can eat with 
your fingers.) But if you've gone upscale, 
to Red Lobster, for example, not having 
silverware could be trouble. 

It’s a lot like spectrum refarming, 
actually, 

See, the original idea, maybe, was to 
rearrange the technical and operating rules 
governing private radio on frequencies 
below 512MHz to make it possible for 
more people to use radio communications 
equipment without interfering with each 
other when they talk. The FCC issued a 
bunch of new rules intended to remodel 
these frequency bands, but some of the 
owners—call them taxpayers or license- 
holders, manufacturers or trade associa- 
tions—thought they weren't hooked up 
right, or they came without sporks, Any- 
way, using them as they were might have 
caused problems with medical devices that 
use radio or might have required expen- 
sive followup construction. 

Well, you can ask for the appliances to 
be hooked up or wait for silverware or 


whatever, bul it’s going to hold things up. 
The plumbers and servers are busy else- 
where by then. Spectrum refarming had 
been held up by requests for stays, peti- 
tions for reconsideration and so forth, leav- 
ing manufacturers and license-holders un- 
certain about what to do, and the FCC was 
busy with other matters, such as auction- 
ing spectrum. In December 1996, though, 
the FCC issued a Memorandum Opinion 
and Order in the refarming matter that may 
have cleared up some of the uncertainty. 


Heavy reading—lengthy, anyway 

Look: the Order is a 98-page document. 
I can’t claim to understand all of it. [can’t 
claim to understand all of its implications. 
I can’t claim to have read it. Actually, | 
found out about the Order when speaking 
with an attorney at one of the Washington 
law firms a few days after it had been is- 
sued. (No, not the usual firm.) He offered 
to send me a copy. Then, he apparently 
decided it was too big, so he sent a copy 
of the FCC's press release instead. Our 
friends at Industrial Telecommunications 
Association (ITA) sent a summary. 
(Thanks!) 

So ['m not going to pretend to have 
some special insight into the Order, nor is 
it possible to summarize it on this editorial 
page. Even ITA’s summary is a little more 
than three single-spaced, typed pages, 
which is more than this page contains. 

What I notice, though, is that the impor- 
tant matter of medical telemetry devices 
operating on offset channels is covered. 
They can continue to be operated on a 
secondary, non-interference basis with an 
output power not to exceed 20mW (twenty 
thousandths of a watt). 

At the same time, the FCC affirmed its 
decision to allow coordinators to place 
high-power stations on the offset frequen- 
cies. These might interfere with the telem- 
etry devices, which is why some people 
asked the FCC to reconsider the matter in 
the first place, but at least it is decided. J 
hope the hospitals that use these devices 
get the word. If ] read the regulations cor- 
rectly, the hospitals must have a related 
FCC license to use such devices (but not a 
license for the device itself), so perhaps 
there is a way to notify them, 


Relief for existing systems 

On another subject, provision has been 
made to allow some existing radio com- 
munications systems to keep operating 
without making extensive (and expensive) 


modifications. New stations have more 
restrictive limitations on antenna height 
und transmitter power, and some people 
were worried that owners of existing sys- 
tems would have to spend a lot of money 
to retrofit. Won't have to. apparently. 

Do you remember amplitude-companded 
single-sideband (ACSSB)? A few ACSSB 
systems were wedged into the 150MHz— 
174MHz band years ago, before the 
220MHz-222MHz band was reallocated 
from radio amateurs for the purpose. A 
few people have ACSSB systems that work 
well for them. and they installed them 
because no alternative FM system would 
fit their coverage requirements. Those who 
have "em can keep “em, unul Aug. |, 2003. 
That's good. 

A manufacturer of ACSSB equipment. 
by the way, asked the FCC to change its 
refarming rules to specify 5kHz-wide 
channels, because that’s what ACSSB sig- 
nals fit today, without having to wait for a 
migration from 12.5kKHz-wide and then to 
6.25kHz-wide channels. “No.” was the an- 
swer. I remember my early studies of fre- 
quency modulation (FM), and how the 
audio fidelity and resistance to noise and 
static diminish as the frequency deviation 
is reduced. Maybe digital signal-process- 
ing will overcome reception problems with 
the tiny deviation required to fit FM into 
6.25kHz-wide channels. Otherwise, SSB 
proponents have a point. Amplitude modu- 
lation (AM) and its derivations, including 
SSB and linear modulation, already work 
in narrow bandwidths. 


When the FCC returns, again 

So, those are a few things that the FCC 
decided in its Order. What did it leave for 
future decisions? From the ITA summary: 

¢ Expansion of the authority delegated 
to frequency coordinators. 

¢ Migration of low-power systems to 
newly designated low-power channels and 
the appropriate time for the migration. 

¢ Designation of certain VHF highband 
channels in the Forestry-Conservation 
Radio Service for wide-area use. 

© The degree to which existing licensees 
may claim “technology” channels created 
through narrowbanding. 

¢ Modification to the station identifica- 
tion requirements to permit transmission 
of the station identifier in digital format. 

After all, when is remodeling ever re- 
ally done? 

—Don Bishop 
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Whether you're testing two-way 
radios, pagers, cell phones or cell sites, 
Motorola Communications System 
Analyzers pass the toughest tests, 
And for testing ASTRO®, iDEN", 
SmartZone'™, SMARTNET™ or 
SECURENET™ digital radios today, 
Motorola Communication Test 
Equipment is the ouly correct answer. 

Ask about our easy leasing and 
trade-in programs - or charge it to your 
MasterCard or 
Visa. For multiple 
choice tests, always 
vo with The Test 
You Can Trust™ 
Motorola. 


PHONE: 800-505-TEST Ext. 678 
818-365-5742 Dept. 439 FAX 


Motorola, “ and ASTRO are registered trademarks of Motorola, Inc, iDEN, SmartZone, 


Multiple choice tests. 


Trae the Motorola Multiple Choice Test 


Fax your completed test to us today - and become 
an instant member of the Motorola Worldwide Test 
Network. You'll receive advanced product 
information, news releases and more - absolutely 
free - before it is released to the general public, 


1. Which of the following products best suits 
your need? 


O The value-priced R-2550 (AA) 
O The feature-pac ed . cae (} 
b) Ls R-2660 with 3 


SMARTNET, SECURENET, "The Test You Can Trust” and “What you never thought 
possible” are trademarks of Motorola, Inc. © 1996, Motorola, lnc 
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2. W hat do you usually test? 
ay radios (JA) 
d radios (JF) 
ypted systems (JG) ¢ 


3, When do you plan to buy test ican 
O ln 1 month (HA) © 7-12 months (HC) 
© 2-6 months (HB) 


4. Do you buy test equipment in your company 
or does someone else? 


© More than a year (HD) 


OI do (EA) 


> Someone else 


(AA) MOTOROLA 


What you never thought possible. 


alendar 


March 


3-5—Wireless, sponsored by the Cellular Telecommunications Industry 
Association, Moscone Convention Center, San Francisco. Contact: 
202-785-0081. 

4—Radio Club of America breakfast meeting, Westin St. Francis, San 
Francisco. Speaker: Steve Markendorf, chief, FCC Broadband Bureau. 
$10. Contact: 800-346-6442. 

23-26—Energy Telecommunications and Electrical Association, New 
Orleans Convention Center, New Orleans. Contact: 214-235-0655. 

24-25—Specialized Wireless Management Conference, sponsored by 
the American Mobile Telecommunications Association (AMTA), At- 
lanta Hilton Towers, Atlanta. Contact: 202-331-7773; Fax: 202-331- 
9062. 


April 

22-24—International Wireless Communications Expo, co-sponsored 
by Mobile Radio Technology, Las Vegas Sands Convention Center, 
Las Vegas. Contact; 800-288-8606. 

23—Radio Club of America breakfast meeting, Mirage, Las Vegas. 
Speaker: David Weisman, attorney, Meyer, Faller, Weisman & 
Rosenberg. $10. Contact: 214-580-1911. 


May 

$-7—YVehicular Technology Conference, sponsored by IEEE Vehicular 
Technology Society, Hyatt Regency at Civic Plaza, Phoenix. Contact: 
Wendy Rochelle, 908-562-3870; Fax: 908-981-1769. 


June 

2-5—Supercomm, sponsored by USTA and TIA, New Orleans Conven- 
tion Center, New Orleans. Contact: 202-326-7300. 

3-5—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Montreal. Contact: 613-233-4888. 


Mary Kjorvestad, Pittencrief Communications 
Samuet-J: Klein, Cellular Design: 
~SR, McConoughey, PEK: Mobile: Communications 


Consulting 


Art McDole, Salinas, CA 

Tony Sabino, Regional Communications 
Herb Sachs, Herb Sachs Consulting 
“Robert C. Shapiro, P.E:, Strategic 


Technical” \nlormation: for: paging, 
: : Telecommunications 
EDITORIAL 
Don Bishop, Editorial Director. 


‘Leon Spencer, Exxon Computing Services 


9-11—Communications Expo/Show of the Americas, Miami Conven- 
tion Center, Miami, Contact: Jackie Gonzales, 305-412-9000. 

16-20—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Oregon Convention Center and 
Red Lion Lloyd, Holiday Inn, and Travelodge Hotels, Portland, OR. 
Contact: 202-872-0030. 


August 

10-14—International Association of Public-Safety Communications 
Officials (APCO) National Conference, Charlotte, NC, Contact: 904- 
322-2500. 


September 

10-12—Personal Communications Showcase, sponsored by the Per- 
sonal Communications Industry Association, Dallas Convention Cen- 
ter, Dallas. Contact 800-326-8638. 


October 


27-29—Wireless Apps, sponsored by the Cellular Telecommunications 
Industry Association, Seattle Convention Center, Seattle. Contact: 
Francesca Dea, 702-739-4025 or Tim Ayers, 202-736-3203, 


November 

12-16—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, Holiday Inn International 
Drive Resort, Orlando, FL. Contact: Bernie Brownson, 303-371-8182, 

21—Radio Club of America, Communications Symposium, 88th Anni- 
yersary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 908-842-5070. 
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High Power Enables awe Tintinatatine Rework 


All rework systems aren't the same. Only the CHIPMASTER’S powerful 

heater allows original convection reflow thermal profiles to be replicated, 

carefully ramping the temperature applied to the entire component to an 

optimum low reflow temperature eliminating thermal stress. 

@ Microprocessor controlled Automatic component removal 
temperature ramping MTotal process control management 

@ Programmable profiles MNo shop air required 

@ Automatic timed process control Completely self contained, no PC 
for removal and replacement required 
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echnically speaking 


Simple test antennas 


By Harold Kinley, C.E.T. 


There often arises a need for a simple 
antenna to be used for various test pur- 
poses, This column will describe some 
simple antennas that can be easily con- 
structed using readily available materials. 


Half-wave dipole 

The half-wave dipole is an excellent 
OdB gain reference antenna. The simple 
dipole shown in Figure 1 below can be 
constructed by using 2-inch copper pipe 
fastened to a small board. Two copper 
pipes are used, each cut to A/4 at the op- 
erating frequency. 

In Figure | note that a balun is used to 
convert the balanced antenna to an unbal- 
anced transmission line (coax). Balun is 
an acronym for balanced to unbalanced. 
The balun shown in Figure | is made of a 
Pawsey stub. The Pawsey stub is made of 
a quarterwave section of transmission line 
identical to that used to connect to the 
antenna feedpoint. The Pawsey stub per- 
mits the use of a coax (unbalanced) line 
with a balanced antenna while maintain- 
ing a 1:1 impedance ratio. Thus, we get 
75Q balanced to 752 unbalanced, 


Coaxial dipole 

The coaxial dipole shown 
in Figure 2 bottom right is 
made by folding a \/4 sec- 
tion of braid back over the 
outer jacket of the coax 
cable. This antenna is more 
easily constructed at UHF 
and higher frequencies be- 
cause the length of braid that 
must be folded back over the 
cable is shorter than at the 
lower frequencies. 


Impedance matching 

If the equipment to which 
you are connecting the an- 
tenna has a 750 input im- 
pedance you can connect the 
antenna directly to the in- 
strument (receiver or spec- 
trum analyzer, for example). 
If the instrument has a 500 
input impedance (which is 
the case for most or our 
work), then the 750 antenna 
impedance must be matched 
to the 500 instrument im- 
pedance. There are several 
ways by which the 752 an- 


_ 


HALF-INCH COPPER PIPE FASTENED TO BOARD 
nt i, | 


tenna can be matched to the 502M imped- 
ance of the test equipment or receiver. 


Resistive pad 

A simple “L” network resistive match- 
ing pad can be used to make the transition 
from 750, to 502. The resistive network is 
shown in Figure 3 on page 53. This is a 
minimum-loss “L” pad. The loss of the 
matching pad is 5.7dB. It is easy to build 
these pads for use at lower frequencies, 
but at the VHF highband and higher, it is 
difficult to build a high-quality pad. At 
these higher frequencies it is best to buy a 
commercially manufactured pad, Reason- 
ably priced pads are available that will 
operate well into the gigahertz range. 


Transmission line stubs 

One of the easiest ways of matching 
impedance is through the use of a tuning 
stub located at a point on the transmission 
line. Shorted or open stubs may be used. 
The trick is to determine the length of the 
stub and where on the transmission line it 
should be placed. This is where the Smith 
Chart (1) shines! Using a computerized 
version of the Smith chart (ARRL 
MicroSmith) the exact location and length 
of the tuning stub is easily determined. 

The results are posted in the sidebar on 
page 53. Results are shown for both an 


FREQUENCY RANGE=150MHz-170 MHz 
ANTENNA CORRECTION FACTOR (K)=10dB 


90.5cm 


2 


BRAID CONNECTED 


BRAIDS CONNECTED 
TOGETHER 


752, COAX TO ANTENNA INPUT OF 
SPECTRUM ANALYZER (RG-59 


Figure 1. This homemade dipole antenna can be constructed 
using %-Inch copper pipe. This provides for a wide bandwidth, 
The Pawsey stub provides for a bafanced to unbalanced (hence, 
balun) connection while maintaining a 1:1 Impedance ratio. 


open and a shorted stub for use at 1SSMHz. 
The distance (D) is the distance from the 
load (antenna feedpoint) in inches. The 
length (L) is the length of the stub in 
inches. The formulas in the sidebar on 
page 54 allow you to calculate the length 


(continued on page 53) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Carolina 
Forestry Commission, Spartanburg, SC. He is a 
member of the Radio Club of America and the 
author of Standard Radio Communications 
Manual: With Instrumentation and Testing Tech- 
niques, which is available for direct purchase. 
Write to 204 Tanglewylde Drive, Spartanburg, 
SC 29301. E-mail: (hkinley@aol.com). 

Smith is a registered trademark of Analog Instru- 
ments, Box 808, Providence, NY 07974. 


CENTER CONDUCTOR 


BRAID FOLDED 
BACK OVER OUTER 
JACKET 


TEE CONNECTOR 


500 COAX 


Figure 2. The coaxial dipole shown here re- 
quires no balun, It has a 75W feedpoint imped- 
ance. it is constructed by folding the braided 
shield back over the outer jacket of the coax 
cable. The relatively short dimensions at UHF 
and higher frequencies make the construction 
easier than it would be at VHF and lower fre- 
quencies. The antenna has a K or antenna fac- 
tor of 19.5dB at 460MHz and 24.8dB at 850MHz. 
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Tower climbing 
safety and rescue 


Safety is an obligation of all parties associated with the installation and 
maintenance of communications towers. The government has explained what 
will be done and how. Communications professionals must now use the 
proper equipment, techniques and training to meet compliance. 


by Winton Wilcox Jr. 


The individuals who build and main- 
tain wireless communications systems 
operate in one of the most hostile envi- 
ronments of any workplace. These pro- 
fessionals hang like spiders, often hun- 
dreds of feet in the air, while skillfully 
mounting, adjusting and 
repairing transmitting 
and receiving equipment, 
Our systems require the 
skills of these special 
technicians, and their 
lives depend on our help, 
Whether you are a climb- 
er, an employer or a 
climber subcontractor, 
you are responsible for 
safety. 

Imagine climbing a 
20-story-high ladder 
(200 feet), then “scootch- 
ing” (straddling the pipe 
or beam and sliding) sev- 
eral feet from the ladder 
to the mounting location 
for the antenna. This 
crossing is most often 
done on a tower member 
that is only a few inches 
in diameter. Following 
the “tight rope” act to 
reach the face of the 
structure, you now craw! 
out farther (the stand-off 
distance) and then hang in midair and 
fasten an antenna or panel to a small 
bracket or pipe. One slip, one error, and 
the climber falls 200 feet to the ground, 

Valiant tower workers develop an in- 


Wilcox is president of Comtrain, communica- 
tions training and consultants, Monroe, WI, 


sider, “macho” attitude. Managers, own- 
ers and non-climbers respond by adopting 
a hands-off approach to these hazards, and 
the government steps in to protect the 
workers. Today, there is a lot that can be 
done to guard climbers from fall hazards. 
To guarantee that climbers are safer, the 
Occupational Safety and Health Admin- 
istration (OSHA) has clearly explained 


what will be done and how. Communica- 
tions professionals must now acquire the 
appropriate equipment, develop the tech- 
niques and implement the training to 
comply with the law. 


Different situations, different solutions 
Providing appropriate and legal solu- 
tions to your climbers’ safety is a signifi- 


cant task. You cannot simply buy the 
solution. Effective implementation of fall 
protection may take you several months. 
“You can’t implement the solutions sit- 
ting in your New Jersey office,” said 
Barry Ferguson, a safety consultant for 
AT&T and a member of the National As- 
sociation of Tower Erectors’ (NATE) 
OSHA relations committee. When 
charged with AT&T's compli- 
ance to the regulations, Ferg- 
uson spent hundreds of hours 
visiting towers, consulting 
with tower workers and evalu- 
ating potential equipment. Al- 
though Ferguson has many 
years’ experience working 
with OSHA and safety pro- 
grams on a large scale, he said 
he was amazed at the com- 
plexity of this problem. Ini- 
tially addressing ladder safety 
issues, progressing to personal 
fall arrest systems and then 
resolving the rescue require- 
ments became a major project. 

The Tower Climbing Safety 
Program at AT&T includes 
equipment supplied by four 
vendors, Training is an inten- 
sive two-day program for 
climbers that includes both 
classroom and field practice 
activities. Certified climbers 
must pass a written examina- 
tion and physically demon- 
strate proper use of all equip- 
ment and techniques, While this climbing 
safety program is excellent for structures 
and work performed by the AT&T workers, 
it is not a universal solution to tower climb- 
ing safety. You must develop your own 
policies and programs for climbing safety. 

Development of your fall-safety pro- 
gram requires thoroughly understanding 
the fall hazards that you, your climbers or 
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your subcontractors will face. Hazards 
depend on the types of structures, the 
climbing devices used, the tasks being 
performed and the equipment being used. 
The task of mounting a transmission line 
to the inside leg of a water tower requires 
different equipment than the task of 
mounting a cellular antenna panel on a 
monopole. Crossing the large, open face 
of a self-supporting tower presents differ- 
ent fall protection problems than crossing 


a small, guyed-tower face. Climbing pegs 
or step bolts suggest different problems 
than climbing a fixed ladder. Once you 
have a clear understanding of the fall 
hazards in your particular environment, 
you are ready to look for solutions. These 
solutions begin with equipment. 


Fall protection equipment 
For nearly eight years, OSHA, employ- 
ers and manufacturers have argued, exam- 
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ined and developed answers to the need for 
fall protection. There are hundreds of prod- 
ucts to address the problems. Unfortu- 
nately, these products are predominantly 
directed at larger markets rather than at the 
highly specialized world of communica- 
tions tower workers. There are more cus- 
tomers in the roofing industry, in the gen- 
eral contractor construction industry and 
even in the window-washing industry than 
in tower climbing. It is natural for manu- 
facturers to concentrate on products that 
can be sold to a larger market. The lack of 
standards in tower construction, tower 
erection, tower maintenance and tower use 
accents the problem of developing univer- 
sal solutions to tower-climbing safety. 
Because there is no standard “tower,” there 
is no universal equipment to address the 
fall hazards that climbers face. Recogniz- 
ing this diversity requires that you con- 
sider your climbers’ work and acquire 
component equipment. When working, it 
is the responsibility of the climber to use 
the components to address the specific task 
and environment confronted. You must 
provide the climber with the component 
equipment and training sufficient to adapt 
the components to the environment. 

Components of your fall safety equip- 
ment and procedures may include tempo- 
rary or permanent horizontal and vertical 
life lines, rope and cable grabs, ladder 
climbing devices, full-body harnesses 
(body belts will not be legal much longer), 
self-retracting lanyards, positioning lan- 
yards, shock-absorbing lanyards, special 
connecting hardware, suspension equip- 
ment and multiple rescue equipment. 

If any of these components is unfamil- 
jar, there are several sources of informa- 
tion, OSHA has carefully and clearly de- 
fined the components in the standards. 
You can find definitions and clarifications 
in OSHA standards 1910.66, 1915 
SubPart I App A, 1926.500 and others. 
You will find that manufacturers have a 
wealth of information on the subject. 
Consult suppliers of safety equipment. 
Check with NATE. NATE continues to 
work with OSHA to refine training and 
certification issues in fall safety and is an 
excellent source of information and refer- 
ences on the subject. Special consultants, 
such as our company, and trade associa- 
tions will readily provide you with con- 
tact information for manufacturers, state 
and federal OSHA services and other 
companies who have similar problems. 


Fall restraint and fall arrest 

Keep in mind that fall protection en- 
compasses two major elements. These are 
fall restraint and fall arrest. Fall restraint 
is a method of preventing the climber from 
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getting into a fall hazard. This is nearly 
impossible in the world of tower climb- 
ers. The only methods of preventing a fall 
hazard on a communications tower (ig- 
noring the obvious solution of not climb- 
ing in the first place) are platforms and 
(with a little stretch of the definition) the 
use of positioning lanyards. Few towers 
have adequate platforms in the work areca. 

Fall arrest addresses the need to stop a 
fall, once one occurs, with minimal damage 


to the climber who has fallen. If we reject 
the use of nets (and eliminate fanciful 
solutions such as wings, parachutes and 
jet packs), we are left with the conclusion 
that fall safety (restraint or arrest) re- 
quires the worker to be 100% connected 
to the structure. 

Selecting the individual component 
equipment is also dependent on accepting 
workable techniques for using the equip- 
ment to resolve your specific fall hazards. 
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For example, if you select a single, six- 
foot-long, shock-absorbing lanyard, you 
are assuming that the climber has ad- 
equate connection to the structure with- 
out the need to reconnect. If the climber 
must move beyond the reach of the con- 
nection, the climber will be forced to dis- 
connect the lanyard and reconnect it at 
another location. During this interval, 
there is no connection! This means that 
during the reconnection process there is 
no fall arrest. There are techniques to 
overcome this. A climber might have 
sufficient structure to connect the 
shock-absorbing lanyard, cross a few 
feet, then attach with a positioning lan- 
yard. Once restrained by the positioning 
lanyard, the climber could then discon- 
nect the shock-absorbing lanyard and 
reconnect to an anchorage point nearer 
the destination. In this scenario, the 
climber remains 100% connected. Manu- 
facturers generally depict use of these 
single fall-arrest lanyards as attaching to 
a horizontal life line or trolley. The de- 
cision to equip climbers with a single 
shock-absorbing lanyard may direct you 
to include horizontal life lines as a com- 
ponent of your fall safety equipment. 


Training 

After identifying the specific fall haz- 
ards facing your climbers and selecting 
the appropriate safety equipment, develop 
a method of training your climbers. This 
training will create more questions and 
problems than you may initially suspect. 
Because the application of components 
and techniques will differ in individual 
applications, you cannot simply teach 
from a checklist. Climbers must clearly 
understand the objectives and their re- 
sponsibilities to apply the tools and tech- 
niques to meet these objectives so that 
they are equipped to handle any situation 
that may arise. You cannot teach “always 
do this” or “in this case always do that.” | 
Your climbers should understand your 
policies, the regulations and their indi- 
vidual responsibility. They must also un- 
derstand the use, care, inspection and 
maintenance of all safety equipment they 
will be provided, Climbers should under- 
stand the function of each component and 
its relationship to other components if 
they are to configure the fall protection 
equipment to their individual work and 
environment. Plan and implement the 
training thoroughly. Set objectives, tech- 
niques and measurement of success be- 
fore beginning the training. 

As with equipment selection, there are a 
number of sources for help with training. 
Teaching experience is critical to the pre- 
sentation of training information, Your 
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local junior colleges, high schools and 
technical centers can provide a lot of help 
in establishing effective programs. Also, 
contact your suppliers. Many manufactur- 
ers offer training in climbing safety and 
rescue, or they can recommend special- 
ists who can provide the training. Assum- 
ing you cannot locate training appropriate 
to your particular equipment configura- 
tion or policy, you can adapt the instruc- 
tions that manufacturers must provide 


with each piece of equipment you pur- 
chase. Check with your local or state 
OSHA offices. Often. there are OSHA 
services available to help develop safety 
plans, training programs and documenta- 
tion. Work with a recognized company that 
provides consulting, development and 
training solutions specific to your problem. 


Verification 
What constitutes proper training? What 
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is a “competent person” in terms of climb- 
ing safety? Can you certify the training? 
Who can certify the training, and how? 
Unfortunately, there are more arguments 
and opinions on these questions than there 
are answers, OSHA is continuing to 
clarify and define the terms. There are 
some precautions you can implement to 
ensure the high quality of your plan and 
your programs now. Include your fall pro- 
tection programs in your overall company 
safety plans. Write them down. You can 
get a sample safety plan from OSHA if 
you need a blueprint. 

If you work with consultants or accept 
outside training, be sure the supplier has 
all the needed insurances and warranties. 
It is normal to ensure that a provider has 
workers’ compensation insurance, auto 
insurance and general liability; but re- 
member, if your consultant or provider is 
delivering training or providing documen- 
tation, they should have “errors and omis- 
sions” insurance to protect you. One good 
test of competence and certification is 
whether the expertise has been accepted 
as competent by other clients. Always 
check references. 

Your training will be met with resis- 
tance by experienced tower climbers, The 
‘ol’ timers” will tell you hundreds of rea- 
sons why your equipment or techniques 
will not work. You must be prepared for 
this conflict. The best preparation is to be 
thorough in your understanding of what 
your climbers do, and how they do it, 
before selecting equipment and develop- 
ing techniques for fall protection. Recog- 
nize that your technicians can surely give 
you an example of a situation where the 
equipment or the techniques are more 
dangerous than “free climbing.” Even 
OSHA has recognized this reality, Ulti- 
mately, it is the climber we are working 
to protect, and it is the climber who must 
apply the tools and techniques. 


Rescue 

If you are successful in implementing 
fall protection, you will inherently create 
a new safety concern for the climber. The 
whole concept of fall arrest dictates the 
necessity of rescuing the worker who has 
fallen. Without fall arrest, there is rarely 
a need to “rescue” a fallen worker—just 
to “replace” him. With fall arrest equip- 
ment properly used, a fallen climber can 
become a helpless victim. Instead of fall- 
ing 200 feet, as in the opening example, 
our climber will fall a maximum of 94% 
feet and remain suspended nearly 190 feet 
in the air. This raises a number of ques- 
tions. How long can the climber remain 
suspended before the climber begins to 
suffer? How can you reach the climber 
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and get him safely to the ground? Who 
can rescue the climber? You must address 
these questions and implement solutions 
to the problem. 

Resolving the requirements to provide 
a rescue plan requires several consider- 
ations. Before you can implement any 
rescue, you must be aware that a fall has 
taken place. Timeliness is critical. The 
tradition of dispatching a technician alone 
to replace a tower light on his route home 


is simply not acceptable. A single climber 
may fall and remain suspended for hours 
before anyone even knows the fall has 
occurred. (This is particularly true for a 
communications tower, which may be 
situated in a remote site.) If the fall was 
precipitated by electric shock or a medi- 
cal condition, the climber may be uncon- 
scious and unable to call for aid. Recog- 
nizing this concern, many companies 
have adopted a program of ensuring that 
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a second person is always on-site during a 
climb. This second person can call 911 in 
an emergency, Does this resolve the res- 
cue problem? Probably not! Consider our 
climber at 190 feet. Assume the 200-foot 
tower is 18 miles out of town, on a hill top 
and accessed by an unmarked dirt road. 
Even if the 911 center dispatches a emer- 
gency response team qualified to work at 
these heights and in this environment, 
how long will it take them to assemble 
the qualified individuals and respond? 
Perhaps the fire department has a hook- 
and-ladder vehicle to effect elevated res- 
cue, but how many communities have the 
need for rescue ladders that can reach the 
equivalent of the 20th floor of a building? 

Consider in your plans that the most com- 
petent rescue source for a climber is another 
qualified climber, equipped with the correct 
apparatus, training and preparation. 

When designing your rescue plans and 
procedures, you must be sure that you 
understand the location and nature of the 
structures being climbed. In your plans, 
you must also confirm the availability of 
response teams and their response times 
to your structures. Because tower sites 
often do not have street addresses, you 
may want to provide a description of the 
location that the 91] center can enter into 
its dispatch database. 

There are a lot of pieces of rescue equip- 
ment available today. There are self- 
retracting lanyards with hand cranks to 
“reel in” the fallen climber. There are 
systems to rescue skiers from gondolas 
and chairlifts that can be adapted, and 
there are manlift systems. both manual 
and assisted. Remember that some solu- 
tions require technicians to implement, 
and the nature of tower work often limits 
the size of a crew to two or three total 
members. 


Conclusion 

The effort to select the correct equip- 
ment and to develop rescue technique is 
much more difficult than the fall-protec- 
lion project. Because of the wide array of 
answers to this problem, OSHA is flex- 
ible. The objective of a timely and safe 
retrieval is to get the climber to safety. 
Investigate equipment suppliers and chal- 
lenge their answers in terms of your spe- 
cific needs. You may need to incorporate 
several rescue tools and techniques in your 
program to ensure that you, your employ- 
ees and your contractors are protected 
from this hostile environment. Talk to 
other climbers, associations and compa- 
nies sharing the problem. Experiment, test 
and confirm that your climbers can and 
will be rescued and retumed to safety. 
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From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 


catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models front 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN, All models available in a variety 
of gain configurations, 


CDRED 


Beyond your Expectations 


One Newtronics Place 
Mineral Wells, Texas 76067 
1-800-949-9490 © (817) 325-1386 


YES, I'm interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 


Nan 


Company — 
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Using AVL technology to 
expand SMR services 


What can SMRs do to increase revenues when channel access is diminishing and 
competition is becoming more intense? Providing AVL products and services for 
business fleet management may be the answer. 


By John Kruse 


Global positioning systems (GPS) and 
mobile data communication technologies 
are contributing dramatically to the po- 
tential of specialized mobile radio service 
providers (SMRs) to augment product 
sales and services to their existing cus- 
tomers and to attract numerous new cus- 
tomers. Although educating the business 
community to the benefits of automatic 
vehicle location (AVL) is a process that 
was slow to start. awareness and interest 
in the technology is accelerating. The es- 
tablished SMR is in an ideal strategic po- 
sition to capitalize on providing business 
fleet customers with technology that can 
increase revenues and reduce costs in vir- 
tually every vehicle fleet operation. 


Global positioning is the process of 
determining a precise location on the 
earth’s surface. This is made possible by 
the existence of satellites launched by the 
U.S. Department of Defense. The trans- 
missions from these satellites are avail- 
able to the private sector at no cost. A 
GPS receiver on the ground receives and 
compares signals from several of these 
satellites simultaneously and performs 
calculations to determine the longitudinal 
and latitudinal coordinates of the position 
of the GPS receiver. 

Much has been written and reported on 
applications using GPS. The term “preci- 
sion farming” is used to describe the many 
uses of GPS in agricultural operations. 
Rental car agencies are providing in-car 
systems that will help drivers navigate 
through unfamiliar territory. Auto manu- 
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Figure 1. The TRAKIT GPS AVL monitoring system superimposes symbols for vehicles on a map 
background. Vehicle location can be monitored in real time or played back for reference. 


facturers, including Ford (Lincoln) and 
BMW, are offering options that automati- 
cally place 911 calls for help and commu- 
nicate the location of vehicles at the touch 
of a button. GPS positioning has been 
demonstrated to have tremendous utility 
and can be adapted to a wide variety of 
marketable uses. 

There is a natural niche for SMRs to 
market AVL products and services for 
business fleet management. A large per- 
centage of SMR customers today are 
small- to medium-sized operations in- 
cluding messenger services, courier serv- 
ices and vehicle towing and repair sery- 
ices. These customers are already buying 
air time for voice communication. Offer- 
ing AVL products and services adds a new 
dimension of revenue opportunity for 
SMRs. 


Applications 

What marketable benefits does AVL 
bring to fleet management? For any given 
industry and operation there would be 
many. The following generic features 
would apply to most applications. 

» Monitoring vehicle activity — The 
movement of many vehicles can be 
tracked simultancously, The computer 
screen shows symbols for vehicles travel- 
ing over a map, as shown in Figure 1 at 
the left. Dispatchers can more efficiently 
direct activity of vehicles when locations 
are known. Assignments can be given to 
vehicles based on their proximity to the 
job to be done. Managers at the base can 
stay apprised of progress of vehicles on 
the road. By knowing where vehicles are 
located, there is an inherent advantage to 
being able to coordinate the efforts of the 
entire fleet, maximizing the use of per- 
sonnel and fleet assets. 


Kruse is chief executive officer of IDA, Fargo. 
ND. 
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SIGNAL 
PROBLEMS 
AT 2 A.M. 


REST EASY WITH THE 
IFR AN9OO SERIES 


LLL 4 


IFR Systems, Inc. 
RF Division 


Combining state-of-the-art performance 
with a list of standard features unequaled 
in the industry, the IFR Systems AN920, 
AN930A and AN940 spectrum analyzers 
solve your most critical RF testing needs. 

Take, for example, our RF limits analysis 
capability. With the standard user 
configurable Unattended Signal Detection 
and Monitoring feature, you can rest easy 
knowing that you'll never again burn the 
midnight oil trying to identify EMI, RF or 
microwave signal problems. 

Here's how it works: Just set the desired 
signal limits with our unique “Create 
Function” and the Automatic Limits Test 
does the rest. Problematic signals are detect- 
ed and automatically stored in memory, 
along with the time and date of occurrence. 
It’s that simple. Even those difficult to 
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10200 West York Street, Wichita, Kansas 67215-8999 
316-522-4981 © 1-800-835-2352 » FAX 316-522-1360 


Visit IFR Systems on-line at http://www.ifrsys.com 
For information on career opportunities, contact IFR Systems Human Resources Department. 


detect random and intermittent signal prob- 
lems are easily tamed by the AN900 Series. 

With powerful software options like 
EasySpan? AN900 Series spectrum analyzers 
become powerful remote testing and 
diagnostic tools. Simply connect the 
analyzer to a modem and your test data 
can be transferred from the analyzer to 
your PC for analysis. 

Of course, the AN900 Series is backed by 
the kind of service and support you expect 
from a global leader in test instrumentation. 
So if you want to rest easy when it comes 
to identifying EMI, RF and microwave signal 
problems, call 1-800-835-2352. 
Ask about our lease/rental and 
extended warranty 
programs, too. 


“I found real solutions 
at IFR Systems” 


> Activity review — The activity of the 
vehicles can be played back for any time 
period. This function can be useful for 
efficiency analysis or for reviewing where 
vehicles have been, and at what time. 
Questions of what took place can be an- 
swered. A sequence of events can be re- 
constructed. Being able to view a month's 
activity in the time frame of a few min- 
ules is an important management tool. 
Analysis can lead to changing operations 


Anyone can 
deliver clarity 
here. ui 


ewprsi 


to increase efficiency. Accurate and de- 
tailed history of fleet activity can be proof 
to help reduce exposure to liability, It also 
can be used to quickly dispel a complaint 
or to demonstrate promptness and reliabil- 
ity regarding vehicle locations. The fea- 
ture of reviewing past activity of vehicles 
can contribute to increasing operation ef- 
ficiency and can also be used as a market- 
ing tool. 

p> Data capture — Times and locations 


Only 
proACTIVE™ 

delivers 

clarity here 


(where itreally masters). 


Noise canceling microphones send a clear message. But 


what's more important is how clearly that message is received 


~ no matter how noisy the warkplace, 


proACTIVE™ 3500 headsets use Active Noise Cancellation 
(ANC) technology to neutralize low frequency noise that 


interferes with the understanding of speech. Better 


understanding means reduced risk of accidents due to garbled, 


misunderstood instructions and warnings. 


Call 1 800 278 3526 for information. 


Find out what conventional headsets are missing. 


Noise Cancellation Technologies, Inc. 
One Dock Street 
Stamford CT 06902 


Fax: 203 348 4106 
hitp://www.nel-active.com 
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are captured in computer data files. These 
files can be converted into a wide variety 
of useable formats for management analy- 
sis, vehicle preventive maintenance and 
credible documentation of fleet activity. 
Files can even be exported to bookkeep- 
ing applications for billing and costing. 
The proliferation of computers and soft- 
ware in business today has resulted in the 
popular use of spread sheet and database 
systems, The availability of exportable 
GPS AVL data opens new opportunities 
for businesses themselves to manipulate 
the data to produce in-house analysis. 
Creative uses can be made of the data for 
more appropriate customer reporting and 
billing. Instead of billing a flat rate or “by 
the run,” billing could be based on time, 
distance or zone. 

p> Driver performance accountability — 

AVL systems intrinsically create an 
awareness in fleet vehicle drivers that 
their actions can be closely monitored. 
This feature allows the measurement of 
performance and the discouragement of 
abuse of the independence of drivers 
while away from the base. It has been 
estimated that closer control of drivers’ 
activities can return a 30% increase in 
efficiency and use of operation assets. It’s 
an old management axiom that if you 
monitor something, it improves. It is natu- 
ral that with dispatchers or supervisors at 
the base watching activity of the drivers, 
and with the drivers aware that they are 
being watched, ethical work conscious- 
ness and adherence to the task at hand 
will be promoted. 

p Emergency alarm — An important 
function of a comprehensive AVL system 
is the ability to alert the control base of 
an emergency condition along with the 
exact vehicle location. This can be ac- 
complished by the driver pushing an 
emergency button or by the system de- 
tecting an event such as rapid decelera- 
tion, airbag deployment, collision or other 
occurrence. The cellular industry has had 
considerable success in marketing cellu- 
lar communication’s usefulness in emer- 
gency situations. In contrast to cellular, 
AVL vehicle equipment installation is to- 
tally inconspicuous, the placing of the 
emergency call is transparent (or “silent’) 
and the exact location is immediately 
known at the dispatch base. The driver in 
an emergency situation may not be able 
to convey an exact location. Being able to 
provide GPS AVL coordinates to emer- 
gency response teams allows dispatch of 
aid quickly and directly to the scene, 
eliminating any confusion as to the loca- 
tion. The justification of investing in 
GPS AVL technology becomes obvious 
when quick and accurate response to an 


Your First Choice 
for Infrastructure Equipment 


With 30 years experience in the wireless equipment distribution business, Hutton Communications is uniquely qualified 
to be your first choice for infrastructure equipment. Our eight strategically located warehouses provide fast and economical 
delivery of products from the industry's leading manufacturers. 


With a single phone call you have access to a large inventory of base 
station antennas, cable, jumper assemblies, filter products, lightning 
protection, mounting hardware and power systems equipment from HUTTON 


manufacturers such as Andrew, Celwave, Decibel, EMR, Polyphaser, The 
yy, First 
Choice 


Rohn, Siemens Solar, Sinclair, Telewave and Times. And we stock the 
transmitter sites. in 
Wireless 


test equipment you need for the installation and maintenance of your 
Distribution” 


Get all your infrastructure equipment on one order from Hutton 
Communications, The First Choice in Wireless Distribution. 


Atlanta Calgary Chicago Dallas Denver Harrisburg Seattle Toronto 
800-741-3811 800-463-4793 800-435-9313 800-442-3811 800-726-6245 800-759-3031 800-426-2964 800-265-8685 
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Figure 2, An AVL fleet management system Includes radio transceivers, intelligent GPS units 
and appropriate antennas mounted in fleet vehicles, which are monitored by software at the 


base station. 


emergency has the potential to save 
people’s lives, 


The AVL system 

As shown in Figure 2 above, the re- 
quired components of an AVL fleet man- 
agement system in the vehicle include a 
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radio transceiver, an intelligent unit with 
GPS capability and appropriate GPS and 
RF antennas. Equipment required at the 
base includes a computer to run the AVL 
software, a radio with antenna and the 
AVL base unit. Specialized applications 
may require additional equipment. 


FEATURES: 


Installation of the small radio/GPS 
AVL bundled unit in a vehicle is uncom- 
plicated and unobtrusive. It can be located 
in any out-of-the way place in the vehicle, 
including under a seat or in the trunk. A 
power connection and provision for the 
radio and GPS antennas is required. It is 
adaptable to being portable with easy 
transfer from vehicle to vehicle. 

The RF channel used to communicate 
GPS AVL position data back to the base 
can be trunked or conventional, 800MHz, 
450MHz or 220MHz. Setting up an RF 
customer with AVL can be creatively and 
craftily managed to provide the customer 
with the desired service level of system 
performance while charging appropriately 
for the air time. Customers who require 
only a small amount of air time for AVL 
can be easily added to existing trunking 
systems without undue pressure on sys- 
tem congestion. Customers needing more 
substantial amounts of airtime can be as- 
signed to private, dedicated, conventional 
channels. Unique [Ds are incorporated 
into the AVL data stream, With proper 
configuration of the AVL system, several 
separate AVL customers could be pro- 
grammed on the system with the same 
radio ID and not be aware that they are 
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FEATURES: 


5 watt power 

High directivity 

FF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 
frequency domain reflectometry tests to be made 
easily and inexpensively. There is noneed to spend 
thousands of dollars ona dedicated antenna tester. 
Simply use the EAGLE Si cihelgel your present 
spectrum analyzer and tracking generator. This 
technique is described in our free application note. 
See offer below. 


Price: $469.00 for a 1.0 GHz bridge. 


Lowloss 

Low Cost 

Custom labels 
Sweptto 3.0GHz 
Rugged! 60 Ib. pull 
Excellent return loss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances tocombiners and filters. 


Price: $29.00 1-4 quantity with “N” connectors. 


Call for FREE application note: “Antenna and Feedline Measurements" 


Circle (25) on Fast Fact Card 


February 1997 


NOW 


YOU NEED A fae 


STINKIN Vf, 


-— 
Pi 
4 
¢ A 
_ ‘ 
oommaf "0 
~- 
- 


© 1996 Western Multiplex Corporation, All rights reserved 


The WM-4T-6, 
your |i 4xTl1, 
6 GHz, protected radio. 


Used to be, you didn’t need no stinkin’ license. With one or 
two Tls, you were ready to hit the trail pronto with our 
rugged spread spectrum LYNX radio. 


Still can do, but nowadays you're busier than a fiddler at 
a hoedown. You want three or four T1 lines, and you've 

got a lot more ridin’ on ‘em. What about back-up? 
Let’s face it, you'd probably like MHS (monitored hot-stand- 
by) capability, and that means a license, pardner. 


Why not give a look-see to our new licensed 4 x T1 radio— 
the one with the catchy name, WM-4T-6! It’s one dam 
efficient little radio (12 1/4”) heaped full o' goodies, like 
16 QAM, FEC, 2.5 MHz CH, DADE and 5.9-6.9 GHz synthesized. 
And it costs thousands less than anything comparable. 


So hold your nose and give us a holler for another great deal, 
even if it’s now licensed, at (408) 542-5393. The WM-4T-6 from 
Western Multiplex. 


world wide web: http://www.glenayre.com CW) mcr 
(voice and data technologies) CORPORATION 


A Glenayre Company 
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sharing that frequency with other custom- 
ers. For SMRs this allows for relieving 
pressure on the availability of radio IDs 
by selling service to multiple customers 
who use identical radio IDs. 


Polling 

The number of vehicles that can be 
tracked on a system depends on the fre- 
quency of polling each vehicle and the 
practical capacity of the RF system. Poll- 
ing is the request made from the base to 
the vehicle for transmission of the posi- 
tion data. Polling is configured indepen- 
dently and dynamically for each vehicle 
and can be either on demand, at regular 
lime intervals or event-initiated. Under 
ideal conditions, on conventional non- 
trunked systems, polling intervals can be 
cycled as frequently as every four to five 
seconds. Although the capacity of the 
AVL system allows for very short polling 
frequencies, most applications will be 
well-accommodated by conservatively set 
polling rates. Air time cost considerations 
will help customers determine the desired 
frequency of polling. 

Operational range limitations of GPS 
AVL data communications over dispatch 


channels are generally the same as for 
voice; however, tests and experiments to 
date have indicated slightly greater opera- 
tional ranges for data than for voice. Where 
a customer's requirements extend to include 
two adjacent coverage areas, a link can be 
constructed that will provide transparent, 
seamless service in both coverage areas. 
The Net-Link and Easy-Link offered by IDA 
and the Trunk Bridge from Zetron are two 
examples of site-linking products currently 
available to the SMRs for this purpose. 


Creating revenue opportunities 

There is a frontier of opportunity wait- 
ing for SMRs to explore and to conquer in 
marketing GPS AVL to business fleet 
customers. Because GPS AVL incorpo- 
rates familiar RF communication, there is 
no new technology to be learned. Basic 
location services can be implemented as 
turn-key, plug-and-play systems. 

Revenue sources in the GPS AVL arena 
include the traditional sale, installation 
and servicing of radios and antennas, and 
providing customers with dispatch air- 
time. In most instances, the utility of GPS 
AVL will justify a separate vehicle sys- 
tem for AVL, potentially doubling the 
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Ultra-Lite 

is one of many 
exceptional design 
solutions from Berkeley 
Varitronics Systems. 
Call today for more 
information: 


1-908-548-3737 
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over one pound, the 

Champ Ultra-Lite is 
convenient for 

finding indoor RF 

“shadows” in wireless 
systems, or for mobile 
studies to detect RF 
leakage and propaga- 

tion coverage. The rugged 
plastic case is ergonomically 
designed to allow one handed 
operation or to be mounted 
in a vehicle. 
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SYSTEMS 
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units the SMR has the opportunity to sell 
and maintain. AVL can net incremental 
revenues to the SMR with little distur- 
bance to the basic operation. 

New customers introduced to the ben- 
efits of AVL may require instruction and 
assistance in installing, configuring and 
maintaining their AVL systems, The SMR 
can load AVL software on the customer's 
base computer, perform the initial con- 
figuration of the system and give basic 
instruction on features and benefits. The 
customer may elect to have the SMR be 
responsible for ongoing maintenance of 
the system. This could be provided on- 
site or by computer telephone communi- 
cation. A maintenance program sold in 
the form of a service contract by the SMR 
is an additional new profit center. 

Another service is for the SMR to func- 
tion as the base, monitoring and tracking 
its customers’ vehicles. The AVL cus- 
tomer would rely on the SMR to keep 
track of the locations of vehicles and to 
collect location data to be reported to the 
customer at a later date. This service 
would include responding to inquiries 
from customers as to the current locations 
of their vehicles, quick and efficient re- 
porting of emergency alerts or otherwise 
advising the customer of predetermined 
events or conditions detected by the AVL 
system. The unique ID associated with 
AVL data would allow for several cus- 
tomers to be tracked on the same radio 
ID. Valuable service can be provided for 
multiple customers with frugal use of RF 
resources. This service is especially ap- 
propriate for arrangements where there is 
need for only infrequent, incidental 
knowledge of vehicle locations. 

SMRs also can direct and dispatch cus- 
tomer vehicles. This dispatching service 
could be provided for many customers si- 
multaneously. Processing and reporting of 
the data by the dispatch service could 
relieve customers of administrative 
chores and could even result in the dis- 
patch service providing billing statements 
to be issued by the AVL customers to their 
customers or clients. 


Conclusion 

The marriage of the expertise and tal- 
ents of SMRs with leading-edge vehicle 
locational technology is a natural combi- 
nation for success. This is only the begin- 
ning! The future holds tremendous poten- 
tial for SMRs who have the vision to 
embrace automatic vehicle location and 
mobile data communication as the next 
big surge of opportunity in our industry. 
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Tone signaling over telephone 
lines—A technician’s primer 


When planning a system that will rely on telephone circuits for tone signaling, 
control or access, contact your telephony provider’s engineering office. 


by Donald E. Koehler 


If your future plans call for tone signal- 
ing or control of remote base stations, 
polled receivers or other communications 
equipment, this article is sure to be of 
interest to you or to your technical and 
maintenance staff. The technical charac- 
teristics of telephone lines, both switched 
and “nailed up” circuits; the kind of tests 
frequently used by telephony providers 
and some simple troubleshooting you can 
do using imbedded telephone tones will 
be covered. One word of caution: al- 


Koehler teaches at the University of Alaska, 
Anchorage. 


TWO-WIRE 


though the information presented here is 
referenced to documents from Bellcore 
(the telephone “standard” setter of the old 
Bell operating companies), always check 
with your local provider to see what test- 
ing you may perform and what equipment 
voltage levels are acceptable to their spe- 
cific equipment—these vary widely in 
some parts of rural North America. 

The telephone lines that you are most 
likely to use in your control scheme typi- 
cally are copper wires, twisted together to 
form “pairs.” The twist in the cable is 
designed to reduce crosstalk between 
pairs within a larger cable. If you are 
going to run tones and digital data over 
the same provided pair, let the provider 
know about your plans. Some types of 


FOUR-WIRE 
OUT 


Figure 1. Using a hybrid coil to split a signal from a two-wire circuit into a four-wire circuit. 


Figure 1. Boosted by a separate transmit and receive pair, the amplified signal is placed back 
onto a two-wire circuit using a second hybrid coil. 


high-speed digital data can cause severe 
crosstalk, These crosstalk problems can 
be eliminated by line conditioning. Let's 
see how lines are tested and conditioned. 

The cable pair(s) you use will, if 
unterminated, appear to your equipment 
as a capacitor. Even if correctly termi- 
nated, cable runs over longer distances 
can result in the attenuation of the higher 
audio or control tone frequencies. This 
“frequency attenuation distortion” can 
seriously affect your control circuit. In 
most cases a simple lumped inductance 
can balance the overall passband (fre- 
quency vs, attenuation) and provide accept- 
able results. If extremely long distances 
are used, some type of amplification is 
required. 

This amplification is provided, in analog 
circuits, by a device that uses a pair of 
hybrid coils (see Figure | at the left) to 
“split” the signal, at least temporarily, from 
a two-wire circuit into a four-wire circuit. 

A four-wire circuit provides for a sepa- 
rate transmit and receive pair to boost, 
then the amplified signal is placed back 
onto the single pair of wires by means of 
a second hybrid coil. (See Figure 2 below 
left.) This method of signal conditioning 
has been in use for years. The only disad- 
vantages are that the amplifier boots both 
the desired signal along with any noise 
present on the line, singing and the pos- 
sibility of echo generation caused by the 
hybrid coils, Checking for these “by- 
products” is covered later. 

Connectivity to your remote site may 
be provided as a two-wire or four-wire 
switched circuit or as a permanent circuit. 
If the circuit is one or two pairs of wires 
connected between your sites without the 
use of switching equipment, it generally 
is referred to as a “nailed up” circuit. This 
does not preclude the telephony provider 
from conditioning or amplifying the line. 

The “normal” passband of an uncondi- 
tioned telephone line is between 300Hz 
and 4,000Hz—a range of frequencies that 
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The Xplorer’s 2 line LCD 
can selectively switch 
between CICSS, DCS, 
and DIMF displays, 
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should offer flat response (levels) and 
littke distortion. If your line exceeds 9 
kilofeet, line conditioning equipment may 
be required. 

Testing and maintenance of the line is 
generally the responsibility of the pro- 
vider, Several of the tests performed by 
telco technicians may be of interest to 


you. If the circuit is switched—that is, if 


it runs through a modern digital switch in 
the local “central office,” then circuit 


condition testing is mostly automated. 
The type of tests performed by the switch 
can also be performed on “nailed up” cir- 
cuits with technician intervention. 

The tests most likely to be of benefit to 
you are PAR, echo return loss and 
singing/singing return loss, If your needs 
are strictly digital data, then the bit-error 
rate (BER) test is the only one that is 
needed to test for line quality. The PAR 
or “peak-to-average ratio” test consists of 


1dB 
N.F. Gain Comp. Device 
Receive only Freq. Ranges (MHz) (6B) (dB) (48m) Type Price 
P30VD, P35VD, P40VD, P45VD 30-35, 35-40, 40-45, 45-50 <13 15 0 OGFET $ 4495 


P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

PISOVDA, P160VDA, P170VDA 
P150VDG, P160VDG, P170VDG 


P450VD, P460VD 450-460, 460-470 
P450VDA, P460VDA 450-460, 460-470 
P450V0G, P460VDG 450-460, 460-470 


P8O0VDG, P830VDG, P860VDG 
inline (ct switched) 


30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 <1.1 15 0 
150-160, 160-170, 170-180 


800-830, 830-860, 860-890 


<05 26 +12 GaAsFET $109.95 


<15 15 0 OGFET §$ 44.95 

OGFET $ 56.95 
<0.5 24 +12 GaAsFET $109.95 
<18 15 -20 Bipolar $ 49.95 
<12 16 -20 Bipolar $ 7495 


<05 16 +12 
<06 19 +12 


GaAsFET $109.95 
GaASsFET $119.95 


SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <14 15 0 OGFET $ 74,95 

5 4 SP45VDG 30-35, 35-40, 40-45, 4550 <0.55 26 +12 GaAsFET $139.95 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 DGFET $ 74.95 
SP150VDA, SPIGOVDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 0 DGFET §$ 86.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every preampilfier is precision aligned on ARR’s Hewlett Packard HP&8970A/HP346A state-ol-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 * 860-485-0310 
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commercial and special preamplifiers available In the 
1-1000 MHz range. Please Include $2 shipping in U.S. 
and Canada. C.0.0. orders add $2. Air mati to foreign 
countries add 10%. Order your ARR RX only or inline 
preamplifier today and start hearing Ike never before! 
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sending a precise set of pulses, with a 
known ratio of peak to average full-wave 
rectified vollage, into the line and mea- 
suring the resultant voltage at the far end 
of the circuit, Although this test will detail 
bandwidth, poor return loss and its atten- 
dant gain and phase distortion, the test will 
not define noise, jitter, IMD or other fac- 
tors that can degrade contre! tones. 

Echo on the line is the difference be- 
tween the original signal and its echo, re- 
sulting from the two-to-four wire inter- 
faces found in most central office equip- 
ment main distribution frames or transi- 
tion points, Echo return loss measures loss 
(distortion) between 560Hz and 1.965Hz, 
whereas singing return loss (low) defines 
the distortion between 260Hz and 500Hz; 
and singing return loss (high) covers 
2.700Hz to 3,400Hz. This is especially 
important if CTCSS tones must be recov- 
ered by your control equipment. 

For data-only circuits, BER testing re- 
quires the use of a protocol analyzer or a 


The tests most likely to be 
of benefit are PAR, echo 
return loss and singing/ 
singing return loss. For 
digital data, the BER test 
is the only one needed to 

test for line quality. 


DS IN IN DOA aN ON 
purpose-built data test set. First, the line 
you use is connected back onto itself at 
the far end. This is called fooping, or 
loopback, and can be performed at either 
the line or control end. Most modern 
modems and channel service unit/data 
service units (CSU/DSU) can be forced 
into a loopback with a specific tone. Then, 
once the loopback is established, a data 
stream is sent through the circuit. Errors 
caused by noise, jitter, phase drops or ex- 
cessive distortion are quickly spotted. If 
the BER exceeds your requirements, call 
the telephony provider to initiate a trouble 
ticket. Working with the provider will lead 
to a better understanding of your needs. 
Analog signaling schemes allow you to 
perform some simple tests prior to con- 
tacting your telephony provider. The first 
step, and an important one, is to record 
the measurements of line levels measured 
at your line (equipment side) termina- 
tion—often called a demark (short for 
demarcation point). Using the correct 


« NEW MOTOROLA PAGERS - 


We stock a complete line of 
Motorola paging products available 
for quick delivery. 


) 


MOTOROLA 
Authorized Paang 
Systems Dealer 


~~~ REFURBISHED PAGERS — 
We stock refurbished Motorola 
Pre _ 


wire 
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load, typically 6000 to 9000). or a bridg- 
ing transformer, measure the voltage de- 
livered to your site with a known or stan- 
dard source providing a tone at the control 
end of the circuit. For switched (dial-up) 
circuits, dial the number for the local of- 
fice “milliwatt signal.” This is a tone 
(1,004Hz) produced at a precise level— 
usually ImW (0.775Vac @ 60022) and ter- 
minated correctly for the equipment in use. 
Measure and record this (and other tone) 


signal levels at both the control and line 
equipment (remote) end of the circuit. 
Leave a record of measured levels at both 
the local and remote site to aid in any 
future troubleshooting that may be re- 
quired. After all, problems seldom occur 
during business hours. 

With record in hand, you can feed a 
known signal to the remote site and check 
for excessive attenuation. In switched cir- 
cuits, a call to the “milliwatt signal” from 


Model TLC11 


NOW AVAILABLE: 
. LOW Profile Models 


.. Lower Prices! 
wf REE Product! 


The quality you’ve come to 
trust from the makers of 
the isobar” surge 
suppressor and Tripp Lile 
UPS systems. 


FREE tT 11 with initial stocking order. 


— ; 
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ripp Lite’s new TL PT) and TLC 


11 Trim Line DC Power Supplies 
offer a low profile design with a 
footprint that matches the most 
popular radios on the market, 

* Compatible with Motorola 
Radios, GE, EF Johnson and 
more 

* TLC11 features an enclosure for 
integrated base station look and 
protection 


For dealers, Tripp Lite provides 
outstanding customer service 
before and after the sale. Best of 
all, Tripp Lite Trim Line DC 
Power Supplies carn you more 
profit per amp than Astron 
models. Compare Tripp Lite 
qualily, service, and support lo 
Astron and we think you will 


agree—the clear choice is ‘Iripp Lite! 


Model TL11 


Call for details! 312/755-8741, ext. 336 


_- vane 
TRIPP LITE 


POWER PROTECTION 


500 N. Crieans, Chicago IL 60610 

Tel: 312/755-8741 

Fax: 312/644-6505 FaxBack. 312/755-5420 
E-mail: info*stripplite © mcimail.com 


mLUITT 


Certiticd 
Quality 
System 


Web: httpsInpplite.com 
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either end of your circuit can help to 
pinpoint potential problems quickly. To 
test for possible problems with distortion 
requires the use of a notch filter, signal 
generator, ac voltmeter and some pa- 
tience. If you have access to more ad- 
vanced equipment, such as a sweep gen- 
erator and oscilloscope, you can perform 
similar tests much more quickly. By set- 
ting your sweep generator to provide a 
signal between 300Hz and 4,000Hz, you 
can monitor the results at the opposite end 
with your oscilloscope. This approach 
may trigger unwanted responses from cen- 
tral office equipment. Central office 
equipment is often controlled by tones 
within the voice frequency (VF) passband. 
To avoid trouble, check with your local 
provider before such tests are performed. 
Equipment used by most telco technicians 
uses as few as three, and as many as 23, 
separate (non-sweeping or fixed) tones to 
perform tests for bandwidth and distortion. 

When planning a system that will rely 
on telephone circuits for tone signaling, 
contro] or access, contact your telephony 
provider engineering office to: 

D determine the technical characteris- 
lics of the telephone circuits available for 
your use, 

OD discuss the type of equipment and sig- 
nals you plan to install and use. 

O ask what support will be available for 
repair of potential problems. 

O find out what kind of testing you will 
be permitted to perform and how to best 
express this information to the telephony 
provider's technical staff, 

O confirm the costs of any technical as- 
sistance required and provided. and the 
limits of responsibility. 

Document these discussions, and pro- 
vide a copy to your provider. If a problem 
does arise, records are always better than 
a memory—and much sater as well. 


Acknowledgement 
The Belleore “Redbook” of engineering stan- 
dards was used as a reference in the preparation 


of this article 


Recommended reading: 

Clarke, Martin P., Networks and 
Telecommunication—Design and 
Operation, John Wiley and Sons, 
ISBN 0-471-92799-6, 

Visit the Bellcore web site, 
(www.bellcore.com), and the “Te- 


lephony 101” document on the 


Northern Telecom site (www. 
nortel.com) to learn more about the 
public switched telephone network 
(PSTN). 


ALL THE RIGHT 
CONNECTIONS. 


Shure MaduLink handheld microphones connect easily 
to virtually all popular radio transceivers with no oye Simply 
% snap the correct cordset into the Modulink microphone and the transceiver. 
MODULINK® SYSTEM | And in just 30 seconds, your customer is ready to rall. 

j Save service time and inventory costs while dramatically reducing down- 
time. Provide the sound quality and reliability you have come to expect from 
Shure. Best of all, you'll always have the microphones and cordsets to meet 
your customers’ needs, 

For more information on how you can make all the right connections with 
Shure ModuLink System 1, call 1-800-25-SHURE. 
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Servicing tips for the Bravo 
family of pagers 


Identification, frequency changes, logic board modifications and testing, and 
POCSAG generators are discussed. 


By David Ludvigson 


Around the pager service bench, boards 
sometimes seem (to accumulate. Here's 
how to quickly distinguish the Bravo re- 
ceiver board from the Bravo Plus/Express 
receiver board. At the end of the board, 
next to the “jungle chip” on the Bravo 
receiver, are usually some five or six 
components. At the same location on the 
Bravo Plus/Express receiver board, there 
are just two components. 

Keep in mind that these two receiver 
boards are nor interchangeable. There will 
be no damage inflictly if they are acci- 
dentally substituted for each other. but 
there will be no output at test point M1 
when the “wrong” receiver board is used. 


Crystal issues: co-channel operation 

Problem. You need to change the fre- 
quency of a Bravo pager by a single chan- 
nel. Here's how, with an interesting twist. 

In many metropolitan areas, numerous 
paging compunies operate. In some cases, 
the available capcode and number combi- 
nations simply do not match the frequency 
to which the pager is tuned. 


Usually. this is overcome by means of 


changing crystals—but then, there are 
times you can get lucky. 

After experiencing poor performance 
from one airtime supplier. I discovered 
that the tuning slug in the Bravo 930MHz 
series pagers (all of them) was capable of 
tuning to the next channel down from the 
marked frequency of the crystal. Thus, a 
pager operating at 931.7125MHz could 
easily tune down the 250kHz required to 
operate at 931.6875MHz. 

The technician using this technique 
will discover that as the slug of the os- 
cillator coil is tuned clockwise (as 
viewed from the foil-side of the board), 


Ludvigson is a technician in Houston. 


the next-lower channel becomes avail- 
able. Note that the slug nears the limit of 
the core length, making such adjustments 
“iffy.” To improve the fit. the slug some- 
times can be removed (from the top), and 
a piece of cotton thread can be placed 
down the core. The thread acts as a 
“snugging” device when the slug is rein- 
serted into the core. 

When using this “trick.” be aware that 
“warping” a crystal in this manner might 
make the oscillator more sensitive to tem- 
perature and environmental changes, par- 
ticularly when used with the 17.9MHz IF 
versions of these receiver boards. 
Crystal issues: “true” conversions 

The logic board in the Bravo is often 
“stuck” at 512bps when the customer needs 
a 1.200bps unit. Here’s how to convert the 
Bravo into what | call a “cricket.” 

A customer’s pager is “stuck” between 
two worlds—the bps rate available from 
the airtime supplier and the limitations of 
the pager. Until I tried a simple modifica- 
tion, many of my customers were 
“forced” into purchasing something 
new—even though their pagers worked 


just fine at 512bps. 


Within the Bravo is a crystal-controlled 
oscillator on the logic board that deter- 
mines the operating speed of the micro- 
processor, The crystal frequency is 2,048 
times the bps rate—at 1,200bps the crys- 
tal frequency is 2,048 X 1,200, or 
2.4576MHz. The 512bps logic boards 
have a crystal at 1.048576MHz, although 
at 2,.400bps, the oscillator crystal would 
have to be 2.400 X 2.048, or 4.9152MHz. 

The Bravo logic board is easy to 
modify, Simply remove the existing crys- 
tal and replace it with a suitable crystal 
using the math presented above. 

There are a few limitations. Modified in 
this manner, the logic board will work only 
when moved up one “step”—you can move 
from 512bps to 1,200bps (or 1,200bps to 
2.400bps). but the 5!2bps board cannot 


handle a direct conversion to 2,400bps, 
because the bandpass filter will not handle 
the higher data-rate speeds. The second 
limitation is one of customer convenience. 
The “beep” coming from the internal 
speaker is going to change in frequency— 
from a nominal 3.2kHz tone to something 
over 6kKHz. Further, the on-off cadence is 
also going to become twice as fast. Hence, 
the name “cricket.” 

When programming the modified 
Bravo, there are no special instructions— 
just program as usual. The vibrator alarm 
will operate for roughly half the time it 
did previously. Although this is not a 
modification for everybody, it does pro- 
vide adequate service without the expense 
of a new unit. 

(Note: The loading capacitance and 
mode for these crystals should be 18pF— 
20pF, series-resonant mode. Case styles 
should match, or be similar, to those re- 
moved. Moreover, the described modifi- 
cation is not recommended by Motorola.) 


Testing logic boards 

The following procedures may be used 
to test Bravo, Bravo Plus, or Bravo Ex- 
press logic boards (see Figures | and 2 on 
page 36) using Ramsey COM-6 test 
equipment: 


Testing the logic board for the Bravo: 

1) Place the logic board in an empty 
Motorola case, noting the “Qxx" number 
on the microprocessor chip. 

2) Place a 1.5V battery in the case and 
close the battery door. 

3) Place the pager in test mode. Preset 
the COM-6 to the appropriate capcode, 
along with a preloaded message. 

4) Place the negative clip from the 
COM-6 at battery negative. 

5) Set the generator to “normal” signal 
format output (red light off for DATA IN- 
VERT button). 

6) Place the “hot” lead of the COM-6 
output directly on pin 6 of the interconnect 
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Figure 1. Bravo and Bravo Plus intercon- 
nection pin identification. 


block (pin | is nearest to the speaker). 

7) Generate the appropriate capcode 
and a preloaded message by using the 
SEND button, 

8) With the Bravo is test mode, the 
logic board should emit a single beep with 
a momentary light. This tests the entire 
circuitry. A further test would be to place 


the logic board in “fully operational” 
mode Gust turn it on without holding any 
buttons). It should give a full response 
using procedures 6 through 7. 

Testing the logic board for the Bravo 
Plus and Bravo Express: 

1) Read the capcode on the Bravo Plus/ 
Express interface. 

2) Follow procedures 2 and 3 given for 
testing the Bravo, 

3) Place the negative clip from the 
COM-6 at battery negative. 

4) Set the generator to “inverted” sig- 
nal format output (red light “on” for DATA 
INVERT button. 

5) Place the “hot” lead of the COM-6 
output directly on pin 4 of the intercon- 
nect block. (Pin | is nearest to the clock 
crystal in the Bravo Express.) 

6) Generate the appropriate capcode 
and a preloaded message by using the 
SEND button. 

7) With the Bravo Plus/Express in 
test mode, the logic board should emit 
a single beep with a momentary light. 
This tests the entire circuitry, A fur- 
ther test would be to place the logic 
board in “fully operational” mode (just 
turn it in without holding any buttons). 
It should give a full response using 


Geographic Signal Coverage 
At Your Fingertips. 


Introducing The STI-9100 Laptop 
Signal Measurement & Analysis Sys 


ur STI-9000 was the first mobile signal measure- 
ment & analysis system that allowed engineers to 
analyze RF signal coverage completely and see 


real time results. 


Introducing the STI-9100 laptop. Smaller, lighter, 
faster, with an easy to use color graphic interface. The 
STI-9100 laptop is a turnkey system that easily installs in 
any drive test vehicle. The system is Windows®-based, 
includes a multi-channel GPS, and works with the field strength meter 


shown or your preferred communication receiver. 


lf you have a need for signal coverage measurement solutions in PCS, cel- 
lular, mobile radio, broadcast or paging, call for detailed product information, 


pricing and receiver options. 


‘Setting the standard for communication system coverage analysis.” 


Windows™ is a trademark of Microsoft® Corporation, 
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Figure 2. Bravo Express interconnection pin 
identification. 


procedures 5 through 6. 


Other POCSAG generators 

The techniques outlined above also 
work with just about any POCSAG or 
Golay signal generator. When using a 
KNS-Cushman generator, the output level 
potentiometer will need to be set to 


STI Incorporated 
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17980 S.W. Shadypeak 
Beaverton, OR 97007 
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Clearly the best choice for all your environmental needs.” 


New FCC Radio Frequency exposure guidelines effective sahitiaies 1, 1997 require routine Maximum Permissible 
Exposure (MPE) evaluations. All transmitting facilities and devices regulated by the FCC are expected to be in 
compliance with the new RF radiation exposure guidelines. An Environmental Assessment is required for sites 
which fail to meet the guidelines. Any modifications necessary to achieve compliance with the new guidelines 
must be completed no later than September 1, 1997. 


Argent Consulting Services, Inc. has developed a cost-effective procedure for determining compliance with the new, 
stricter regulation. Simply complete and return the following questionnaire. Argent will provide you an evaluation based 
upon approved FCC methodology outlining minimum distance requirements for both controlled and uncontrolled 
environments. An information pack which includes the new FCC regulation is also available from Argent. 


Our staff of professional engineers, environmental scientists, Extra Class amateur radio operators, General radio 
telephone technicians, and other qualified personnel also provide RF safety training and environmental assessments. 
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| Name of Licensee: Renewal (Y/N): Station transmit frequency: 

! 

! 

\ er TS 

| Call Sign: Class of Station Emission Designator: 

! 

eee 

| Antenna Location (Lat., Long. or UTM): Highest transmitter RF output power (W): 

! 

| eee ee 

Mailing Address: Highest antenna gain use for that transmitter (dbi): 
H Street/p.a. box 

' Line loss of highest gain antenna (dbi): 

i 

1 city state zip ioe 

} - et Type of antenna feed line: 

Today 5 Date: Phone No. (e.g. coax, hardline, openwire, direct end feed, waveguide) 

| — | 

| (J MPE Evaluation - $75 , _ Type of antenna: 

C) Information Pack - $10 LI Check — Money Order (eg, dipole, vertical, beam, parabolic dish) 

' 

' Send Check, Mor Orde ‘ 

or Credit rade od a a Ro UW Se Height of antenna above ground (feet): 

' . - ‘a rm 

| Argent Consulting Services, inc. © Gq] O ge ; . 

! P.O. Box 19553 Is this a directional antenna? Yes_______ No 

! Houston, Texas 77224-9553 = ee - 

| Toll Free: 800-634-3947 Card No. Exp. Date If yes, what is the beam width (degrees)? 

| Fax: 713-464-4080 

| Www.argentine.com Signature 
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Surfing for servicing assistance 


Several interesting programs that convert an IBM-compatible computer into a 
POCSAG encoder and decoder are now available. These may be obtained from: 


Robert Whitaker, P.O. Box 1266, Victoria, TX 77902-1266, phone 512-573-0821. 
Demonstrations and technical notes are available on the World Wide Web at: 


http://www. seelect.demon.co.uk/pocsag.himl 
and 
ftp://ftp.demon.co.uk/pub/ham/scanners/pe-200.zip 


Further information about frequency-shift-keying techniques and POCSAG 
can be found in the handbook compiled by Mike Curtis. It is available at: 


http://inss. 1 .etec.uni-karlsruhe.de/~dfOuk/96man2. txt 
or 
http://hamgate.cc. wayne, edu/packet/9600man. txt 


—David Ludvigson 


600mV—1.0V, peak-to-peak. at the output 
probes. The value stored in register | of 
the KNS generator determines the normal, 
or inverted polarity of the output signal. 
so to test the Bravo, do the following: 
1) Perform a “0 store 1” to set the KNS 


generator to normal. Then perform a CLR. 

2) Determine the “speed” of the micro- 
processor in the Bravo, and set the “0” reg- 
ister to that speed. For example. 1,.200bps 
POCSAG would be “5 store 0" (4 = 51 2bps, 
and 6 = 2.400bps). Perform a CLR. 


3) Prefix your capcode with a “1.” 

4) Enter the capcode. 

|Therefore, a capcode of °1234567" 
would display as "11234567." | 

5) Using the same testpoints outlined 
above (“hot" on pin 6 of the interconnect 
lock, and GND on the battery negative tab), 
generate the capcode by pressing SND. 

Similarly, when testing the Bravo Plus 
or Bravo Express, the only differences 
involve reversing the signal polarity (1 
store 1), and the “hot” side of the genera- 
tor now goes to pin 4 of the interconnect 
block. As before, the pager’s response de- 
pends on whether the unit is in “test mode” 
or “fully operational.” 

Whether using the Ramsey COM-6 or 
any other POCSAG/Golay generator, there 
may be some slight “chance” of a “short” 
between the input to the decoder board or 
chip. For safety’s sake, isolate the “hot” 
spot side of the signal generator with a 
0.14F capacitor before touching the ap- 
propriate pin on the interconnect block, 

These procedures vastly simplify the 
testing the logic boards in the Bravo pag- 
ers. They are performed in the “half-shell” 
of the pager, and do not specifically re- 
quire the use of the push-button inserts. 
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Were there and working, but you'll wonder when you aren't bothered with 
unnecessary trips to your sites. We're aware that it costs you every time 
someone has to go to your remote sites for maintenance, alignment or testing. 
With the DX6000 you can make most measurements via modem from your 
desktop PC, and get the reliability and performance you need to gain an 
advantage in a highly competitive business environment. 


THE DX6000 Simuccast PAGING TRANSMITTER CAN ALSO GIVE YOU THESE 
FEATURES: 

<x Available for VHF, UHF & S00MHz. 

xx Power levels to 500 Watts on VHF & 300 UHF, 250 Watts on S00MHz. 

“« Compatible with virtually all Paging Formats. 

+ Smart Paging Terminal is Microprocessor controlled. 

vx Remote Control & Diagnostics. 

v« High stability .O2ppm standard. 


vx Modular design. ff 
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features that CAN NOT be found on others that 
cost more than three times as much. 


Charges and Analyzes: Nickel-Cadmium, Nickel Metal 

- Hydride, Lead Acid and certain Lithium Jon chemistries. 
Will automatically identify Batteries with open cells, 

- shorted cells, Batteries with reversed cells and Batteries 
that no longer meet minimum capacity levels. 


Introducing A New Generation of — 


Battery Analyzers 
& Conditioners 


W & W Associates introduces a professional and 
affordable BATTERY MAINTENANCE SYSTEM, the 
Analyzer III® and the Analyzer VI®. This new 
series of Battery Maintenance Analyzers offers 


The Analyzer II® and Analyzer VI® have features that are standard...Not available on others at any price. 


« SINGLE BUTTON OPERATION: Initiates all modes of operation. These units are Totally User Friendly. 


_ e FOUR INDEPENDENT CHARGE RATES: 300, 600, 700 and 1,000 mA. 
_ © EIGHT INDEPENDENT DISCHARGE RATES: 200, 300, 400, 500, 700, 800, 900 and 1,000 mA. 


¢« ADAPTOR CUPS: Completely interchangeable, requiring No Tools. 
* AVAILABLE OPTIONS: Computer Interface, Universal Adaptor, High Current Sink Adaptor, etc. 


WeW Associates 


800 South Broadway, Hicksville, New York 11801 * In U.S. & Canada Call: (800) 221-0732 
In NY State: (516) 942-0011 « Fax: (516) 942-1944 
E-Mail: w-wassoc@ix.netcom.com * Web Site: http//www.wwassociates.com 
All prices & specifications subject to change without notice. 
Circle (51) on Fast Fact Card 


Coverage prediction for digital 
mobile systems 


Part 2—Physical modeling, such as ray-tracing, offers the best way for predicting 
coverage and error rate performance in current and future digital systems. 


40 


by Harry R. Anderson, Ph.D., P.E. 


Part | of this article contrasted empiri- 
cal and physical models for propagation 
modeling (January 1997), This month, 
the propagation mechanism and the pre- 
diction of digital errors are examined. 


Propagation as a channel filter 

An instructive and useful way to look 
at the propagation mechanism is to con- 
sider it as a filter, and the propagation 
path itself as a channel containing this 
filter, as illustrated in Figure | below left. 
The notations A(t) and H{/) shown in Fig- 
ure | are standard engineering terms for 
the transfer function of the filter. The 
transfer function is simply a way of de- 
scribing what happens to the signal as it 
passes through the filter. 

The propagation channel filter transfer 
function certainly has attenuation (the 
familiar path loss), but it also has other 
characteristics that can have important ef- 
fects on the signal that is detected at the 
receiver. 

How do we find the other characteris- 
tics of this filter? One approach is to find 


Anderson is president and chief executive of- 
ficer of EDX Engineering, Eugene, OR. 


Figure 1. Propagation channel model, 


all the ways the signal can travel from the 
transmitter to the receiver, rather than just 
assuming it gets there via a single path as 
discussed in Part 1 of this article. If we 
take into account all the ways the signal 
arrives at the receiver, we have com- 
pletely described the filter transfer func- 
tion. An approach to the problem is the 
multiray or “ray-tracing” method.' The 
multiray concept is illustrated in Figure 2 
below right. Signals leaving the transmit- 
ter encounter a wide variety of objects in 
the propagation environment including 
buildings, mountains, the ground and ve- 
hicles. The signals can “bounce” (reflect 
and diffract) off these objects and get to 
the receiver via many paths. This is mul- 
tipath propagation, and it causes the fa- 
miliar signal fading at the receiver which 
every mobile radio engineer has observed. 

Using some mathematics, we can de- 
velop a way to use these rays to find the 
transfer function, Afr), of the channel fil- 
ter. First, let's look at the case for the 
single path to the receiver. In this situa- 
tion we have only path loss so we can 
write a simple equation for the signal 


'Ray-tracing is the most common approach here, 
but other electromagnetc field calculation meth- 
ods, such as FDTD or method-of-moments, that 
attempt to provide a complete description of the 
signal at the receiver, could potentially be used. 


7 


strength at the receiver. Under these cir- 
cumstances, the signal at the receive an- 
tenna terminals, Er, would be the same as 
the signal at the transmitter, except 
weaker. This can be written as shown in 
Equation | [See sidebar on page 42.), 
where Ey is the (complex) electric field 
voltage or magnetic field current at the 
receive antenna, E; is the magnitude of 
the transmitted signal (voltage or current), 
w is the carrier frequency in radians, and 
t is time. The multiplicative factor, A, is 
the propagation loss, while @ is some 
phase delay or phase shift introduced by 
the channel. The expression 


exp(—jwt+0) 


is just a convenient way to describe the 
transmitted carrier wave in this case, For 
simplicity only the electric field will be 
represented in the following equations 
with the understanding that there is an as- 
sociated magnetic field. 

If the channel is now considered as a 
filter with some lowpass impulse re- 
sponse, that impulse response would be 
given by Equation 2, where the “8(t—7)" 
means there is impulse in the channel 
response at time f=7. A sinewave signal 
at frequency w leaving the transmit an- 
tenna would arrive at the receiver reduced 
in amplitude by factor A, shifted in phase 
by 6 and delayed by t seconds where the 


BUILDINGS 


LINE-OF-SIGHT, 
REFLECTED, 
DIFFRACTED 

AND 
SCATTERED 
SIGNALS 


MOUNTAINS RECEIVER 


Figure 2. Channel model of multipath signals arriving at the receiver. 
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Windows-Based 


Radio Dispatch 
Console System 


... Offering more built-in 
programmability than 
any other system 


The Windows-based Ultra-COM NT is the 
only communications workstation that lets you 
design screens to your specific operating require- 
ments, with no changes to software and no re- 
programming costs. 
The Ulitra-COM NT’s design whether emergency communications requirements KS and 
stand-alone or as part of multi-position consoles for the future. 
sharing common electronics, takes advantage of 
the latest advances in computer technology 
through the use of CPLDs ( Program- 
mable Logic Devices), and DSP (Digital Signal Pro- 
cessors) to provide precision audio filtering and —_ 13309 Saticoy St., No. Hollywood, CA 91605 
routing. (818) 764-1333 / Fax (818) 764-1992 
In addition to the exclusive “Screenmaker” 


Windows NT Is a Trademark of Microsoft Corporation 
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E, = AE, exp(—jw t +6) " N : oa ; 

(2 . o, = I: 
h(t) = A&(t — 7) exp(—jé) | 

©) h(t) = A\8(t—7, )exp(—j0;)+ A28(t — +» )exp(—j6) 


h(t) = y A, 5(t — 7, )exp(—j6, ) 


¥ (+. soe) 


fia 


[4] 


n=l 


[5] 


Np1.p2) 


A(t, Pi; 23) = Dy A, (pi. pb (t —T, (pi. pr) exp(-j9, (rr. P>)) 


n=] 
N(p.p2) 


A(t, P ’ Pr) = pal A, (pi, pr (¢ =F T,( Pr, pP»)) exp(-j0, (7, Po) rte AO, (pr, Ps) 


n=1 


(6) 


[7] 


N(p1.p2) 


A(t, Pr, Pr») = YA, (pi, Po, ©) (t — T.(vi, P2)) exp(-J, (pi, P2, «)) 


n=l 


delay is a direct function of the path is applicable for free-space propagation the transmitter. 
length from the transmitter to the receiver. _ conditions where the signal energy arrives [f the channel consisted of two trans- 
Such a model of the transmission channel _ at the receiver directly (via one path) from mission paths for the transmit energy to 
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arrive at the receiver (for example, with 
the addition of a single ground reflection), 
the channel impulse response would be 
the sum of the effect of the two paths as 
shown in Equation 3. 

This is the impulse response of the so- 
called “two-ray” channel model. If we 
have N possible transmission paths, A(t) 
transforms as shown in Equation 4. This 
is the channel impulse response to the re- 
ceiver at a particular coordinate point in 
space, p2(12,¥2,22), from the transmitter lo- 
cated at some other coordinate point, 
Pi(x1,¥1,21). The more general impulse 
response as a function of this geometry 
can thus be written as shown in Equation 
5, where the number, amplitude, phase 
and time delay of the components of the 
summation are a function of the location 
of the transmit and receive antenna points 
in the propagation space. 

The channel impulse response given by 
Equation 5 is for a single static point in 
space. For mobile communication, the 
receiver is often moving, and that motion 
can affect the phase relationship of the 
components of Equation 5 in a way that 
may be important to digital data being 
transmitted over the channel. This motion 


Figure 3. Ray-tracing study in an urban area. 


will result in a frequency or Doppler shift 
of the received signal that will be a func- 
tion of speed and direction of motion, and 
the angle of arrival of the signal energy. 
Equation 5 can be modified to include 
Doppler shift and thus account for this 
motion as shown in Equation 6, where 


A@, is a phase displacement due to the 
motion. 

It should be kept in mind that this is 
motion of either the transmitter or re- 
ceiver relative to every other element in 
the propagation environment. The trans- 
mitter or receiver may be fixed, but a 


from Andrew 


Accept No Substitute 


To meet the challenges of today's high performance communication systems, you cannot afford to settle for 
anything less than the best coaxial cable available. That's why you have to "Ask for HELIAX" coaxial 

cable and connectors. 

HELIAX coaxial cable is specifically designed to handle the current proliferation of higher frequencies, 
multichannels and higher average power levels. Its solid copper outer conductor combines both strength 
and flexibility to accommodate the tightest, most demanding applications. 
When fabricated with Andrew premium performance connectors, 

HELIAX coaxial cable optimizes electrical and 

mechanical performance, protecting against EMI-RMI 

interference and intermodulation. 


ANDREW. 


In A Communicating World, 
Andrew Is Everywhere 


For more details, call Andrew or your local Andrew Distributor today. 
1-800-255-1479 ext. 216 or 
Fax us at 1-800-349-5444 


Visit our Web Site at http://www.andrew.com ; 
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signal from a moving reflection source 
(such as a moving bus) may result in a 
nonzero A@n for a particular component 
of Equation 6. For a mobile receiver, 


2avt 


A6, -| J cos(e, —@,) 

where gu is the arrival angle of the n™ ray 
component, v is the speed of motion, gr is 
the direction of motion, and A is the 
wavelength.? 

In general, the amplitudes, An, and 
phase shifts, 6x, will be functions of the 
carrier frequency, w, because they are 
controlled by the interaction of the trans- 
mitted energy with the features of the 
propagation environment, Inserting the 
frequency dependence into Equation 5 
produces Equation 7, 

We can now apply this approach to a 
practical situation, Figure 3 on page 43 
shows an overhead drawing of a downtown 
area with several buildings. The multiple 
rays from the transmitter to the receiver 
are shown reflecting and diffracting off the 
buildings. (The author's article describing 
the methods involved in such “ray-tracing™ 
is listed in the references.) If we were to 
plot the channel filter impulse response for 
this case, as given by Equation 7, we would 
have the graph shown in Figure 4 at the 
right. This comprehensive description of 
the propagation channel filter (often called 
a power delay profile) includes not only 
path loss information but several other 
characteristics of the propagation channel. 
Now that we have the filter response, how 


“The ray angle of arrival and the direction of 
mobile motion can both be interpreted here as 
azimuth angles relative to true north, 
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Figure 4. Channel impulse response for propagation channel in Figure 3. 


do we use it to predict coverage or perfor- 
mance in a digital system? 


Digital errors due to multipath 

Errors in a digital system occur when 
the receiver mistakenly interprets a O for 
a l or vice versa. The receiver needs to 
make a decision about which value it has 
received. If the only signal the receiver 
has to work with is a perfect replica of the 
transmitted signal, it could make this 
decision flawlessly every time, and there 
would be no errors. But it doesn't have a 
perfect replica to work with. First. and 
most common, there is noise introduced 
by the receiver and, perhaps, external 
sources. As we've determined from Equa- 
tion 7 and Figure 3, there are also a lot of 


other signals arriving at the receiver that 
can confuse the detection process and 
cause an error. The effect of noise on the 
error rate performance is well-known and 
exhaustively treated in communication en- 
gineering textbooks. We will thus focus on 
the errors due to the multipath signals. 
Let’s say we want to transmit a series 
of digital pulses or symbols over a propa- 
gation channel like that shown in Figure 
4. We will assume our digital pulse has 
been smoothed off with a filter at the 
transmitter so it uses less bandwidth. 
When it gets to the receiver it looks like 
the first pulse waveform in Figure 5 
above. There is a strong peak in the signal 
that comes from the strongest ray arriving 
at the receiver, but there are also other 


KING COMMUNICATIONS, leading supplier of Mobile Data Systems around the world, 
ANNOUNCES AN EXPANSION OF THEIR PRODUCT LINE, WITH TWO EXCITING NEW SYSTEM PRODUCTS designed 
to provide maximum flexibility and performance in today’s:demanding Conventional & Trunked radio systems. 


SCEPTER 


i BASE STATIONS & REPEATERS . 


> KDT-5000 
MOBILE DATA SYSTEM 


SENTOR 
SITE MONITORING 


¢ VHF/UHF /800/3900 MHz 
e Synthesized, 100 Channels 
¢ Separate TX & RX Modules 
¢ 12.5725 KHz Ch. Spacing 
e 25-150 Watts Power 
e Optional Hot Standby 


* Voice & Data on same Channel 
¢ 8 Line, Full Graphics Display 
* Compatible w/Conventional 
or Trunked Systems 
e GPS, Bar Code, Printer, 
Keyboard Interface 


* Complete RF Monitoring 

¢ Tower Light Monitoring 

e Site Monitoring: Intrusion & 
Smoke Alarms, A/C, Powen Etc. 

* Total System Control 

¢ RF or Phone Modem 


eee 


Headquarters ae |... Mia! Mid West Office 
5401 Alhambra Drive, Os Ea Eres 2120 W. 25° Street, 
Suite B NA ENR SA RSE V IRV E RD INR PAA RIES) oS Oe os Suite E 


‘wed eScbeetee gy | debehese 


Orlando, FL 32808 am 1 crm 


407-293-1432 
fax 407-293-2907 4 & @ e 


WEB Page: www.kingusa.com 


Lawrence, KS 66047 
913-843-6413 
fax 913-843-6429 


WEB Page: www.kingusa.com 
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HOSPITALSHIRE 


NCY SERVICES 


CRITICAL 


ENERGENCY Zia5% DISPATCH 


lf communication is vital to your operations, then ra: 
you understand thatequipment mustbebothversatile M®Marerecen 
and easy-to-use. Even more importantly, it must be as cabin 
reliable as the foundation under your building. 


Zetron’s Digital Tone 
Remotes have quickly become 
the preferred radio controllers 
for critical applications. 

Versatility is maximized with 
a built-in paging encoder and a 
PC-programmable feature set. 
Ease-of-use is guaranteed by 
a text display that shows the 
formal name (“Police,” 
“Ambulance,” “Line Crew,” etc.) 4 
for every frequency or pager <a 
code entered by the dispatcher. ad 

But most importantly, the 
remotes are from Zetron. This 
means reliability that is backed 
up by the industry's best 
warranty and technical support. 

If you are in the business of 
supporting critical communications, call Zetron 
today for more information on the Model 260 and 
Model 280 Tone Remotes. 


(ZETRON). 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 Ph: (206) 820-6363 Fax: (206) 820-7031 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, U.K, 
Phone: +44 1256 880663 Fax: +44 1256 880491 
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Figure 5. Inter-symbol interference in transmitted symbol 4 due to previously transmitted pulses. 


peaks in the signal due to reflected sig- 
nals arriving al some later time. 

Now, what happens when we send a 
second pulse, and a third and a fourth? As 
Figure 5 shows, when the receiver tries to 
detect the fourth pulse. the decision is cor- 
rupted by reflected energy from pulses 
transmitted earlier. This is known as in- 
ter-symbo] interference (ISI). For a given 
data rate and propagation channel re- 


sponse, if can result in error rates that 
make the signal totally unusable even if 
the average signa] power is more than 
adequate to Overcome errors due to re- 
ceiver noise. You could raise your trans- 
mitter power by a factor of 100 and your 
received data would still be full of errors! 

Because increasing transmitter power 
doesn't reduce these errors, the unfortu- 
nate misnomer describing them as “irte- 


ducible errors” is sometimes used. If fact, 
using various techniques in the receiver, 
such as channel equalizers, many multipath- 
related effects can be reduced before the 
signal reaches the decision-making pro- 
cess. A common example is the European 
digital cellular system called GSM, which 
has a data rate of about 270kbps and uses 
an equalizer to improve performance in 
multipath conditions. Even more sophis- 
ticated are CDMA cellular systems, that 
use so-called RAKE receivers where the 
multipath energy is actually construc- 
tively combined to improve overall fading 
performance. On the other end of the scale 
is a European short-range telephone tech- 
nology called DECT that has a data rate 
of [Mbps but uses no equalizer. DECT sys- 
tems are known for having performance 
problems in multipath urban areas even 
when the signal strength at the receiver is 
well above the level needed for acceptable 
error rates if only noise were present. 
An approach to explicitly calculating 
error rales for this type of inter-symbol in- 
terference requires detailed knowledge of 
the multipath components. For this reason, 
some simplified ways of describing the 
degree of multipath in the channel have 


_ Connect these handy decoders to your scanner or service monitor 
for convenient automatic readout of subaudible codes on the 
channel being monitored. 1000's in use worldwide! 


Model CD-2 bisplays cTcss, pcs 
and DTMF codes which are also 
exported on rear RS-232 port. Optional 
CD-2P application program lets you 
see decoded data, time and hits, 
usage graphs and more on your 
computer. 


CTCSss 
DCS 
DTMF 
POWER 
MODEL CD-~2 


Model LT-2 Displays LTR® User ID, 
repeater number and DTMF which are 
also exported on rear panel RS-232 
port. Optional LT-2P application pro- 
gram shows all repeater activity for 
users homed on repeater being moni- 
tored, usage graphs and more. LT-2 
looks similar to CD-2 pictured. 


(i, =o Sysrems Inc 


Please call Ray Dashner today 


Toll Free (800) 545-1349 


CSl is a regstered trademark af Connect Systems Inc 


LTR es registered rademark of EF Johnson Co 


Phone (805) 642-7184 Email sales@connectsystems.com 


Internet www.connectsystems.com 


> Connect Systems Inc. 
2259 Portola Rd 
Ventura CA. 93003 


FAX (805) 642-7271 
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™ 


NEW PRODUCTS | 


Telewave Yagi Antennas now cover 138-2000 MHz 
and feature 3 different cable attachment and mount- 
ing options, as well as fully welded construction 
and exclusive TXYLAN™ coating. 


Standard Mounting 
Vertical or Horizontal 
polarization on any 
standard mast. 


Right Angle 
TATC-8645-7E A 
Allows easy connection 
Telewave Auto Tune Ceramic-Enhanced Combiners cover of Heliax® and other 


hardline cables. 


the 849-869 MHz SMR band in 5-channel groups, with 
up to 100 watts power handling and high-speed tuning. 
Multiple trunking frequencies can now be easily 
accomodated with real-time response. Universal Mount 
Unique 3-Axis rotation 
with positive locking. 
Adapts to almost any 
mounting structure. 


Telewave Antenna Power 
Dividers are unique in 
the industry! Frequency 
ranges from 30-2000 
MHz, 500 watt power 
handling, and nearly zero 
loss. 2, 3, and 4-way splits 
available, with TXYLAN™ 
coating and all brass con- 
struction, 


ANTPD44 


Telewave Precision Test Loads handle power 
up to 400 watts, and frequencies up to 
ANTPD21 3 GHz. Quick-change connectors available. 


TELEWAVE, INC. 1155 Terra Betta Ave., Mountain View, CA 94043 
Saves: Toit Free 1-800-331-3396 Direct: 415-968-4400 Fax: 415-968-1741 


Telewave Canada - Sales: (604) 939-8315 Fax: (604) 939-0544 


www.telewaveinc.com Email: sales @telewaveinc.com 
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Figure 6. Response of a channel with a high 
error rate dominated by multipath. 


been devised. One of the most common is 
RMS delay spread. The RMS delay 
spread, or, is a statistical measure of the 
amount of time dispersion, or spreading, 
found in the multipath signal. Formally, it 
is calculated as the second central mo- 
ment of a power delay profile such as that 
illustrated in Figure 3. 

The RMS delay spread. o, is calcu- 
lated as shown in Equations 8, 9 and 10. 
An is the amplitude of ray n, ta is the time 
delay to ray 7, and N is the total number 
of rays. 

Using a single number like RMS delay 
spread to find error rates is often mislead- 
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Figure 7. Response of a channel with a lower 
error rate controlled primarily by noise. 


ing. because the statistical averaging pro- 
cess glosses over important details about 
when the multipath energy arrives and 
what its magnitude and phase are. These 
factors cannot be addressed looking at 
RMS delay spread alone. As an example, 
Figures 6 and 7 above show two simple 
power delay profiles with two rays each. 
One has a strong echo delayed a short 
period of time after the main signal: the 
other has a much weaker multipath echo 
delayed a much longer period of time. 
Both channel responses could have ex- 
actly the same RMS delay spread value, 
but by using comprehensive analysis tt 


A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES = NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


Half Rack Size 


¢ 2-Channel Operation 
¢ Multi Format 


¢ Programmable Monitor 


with Priority Scan Feature 
e Auto Reset, Visual and 


Audio Battery Low 


INCREASING _ INCREASING 
ERRORS 

sDUETO 
LTIPATH 


teISIe 
S a a s 2, : 
=) Sf 


ERROR RATE 


DATA RATE 


Figure 8. Error rate trends for digital mobile 
systems with propagation channel multipath 
and random FM effects. 


can be shown that the channel in Figure 6 
will produce a high error rate dominated 
by multipath, and the channel in Figure 7 
will have a much lower error rate con- 
trolled primarily by noise. For this reason, 
convenient measures of channel time dis- 
persion like RMS delay spread should be 
used with caution and recognized for the 
significant approximations they represent. 

As mentioned above, the data rate is 
important in determining whether multi- 
path will cause errors. Reviewing Figure 
5, if we envisioned a lower data rate 


Rack Mount 
Power Systems 


DuraComm: 


RM-5012 


“N+1 3 
REDUNDANCY 


Indicator 

¢ Vibrator Option 
¢ Full Line of 
Accessories 

¢ VFH and UHF 
Models 


Unit shown in 
Optional Rapid 
Charger 


ORDER TOLL FREE: 
1-800-467-6741 
or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 746-8300 « Fax: (816) 741-7499 
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NEVER AGAIN BE OFF THE AIR 
DUE TO POWER SUPPLY FAILURE 

New DuraComum rack supplies have state-of-the-art load 
sharing modules. [f one fails, the others automatically pick up 
the load. NO DOWN TIME! 25, 50, 75, LOO AMP madels with 
12, 24,48 VDC output. 110/220 switchable. Meter option 
available most models. Pre-assembled. Fit ELA racks. Electronic 
and fused - double output protection. Black powder coat finish. 


DuraComm Corporation 


ORDER TOLL FREE: 
1-800-467-6741 
FAX TOLL FREE: 1-800-825-1403 
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© Fieer MANAGEMENT 
j AND SECURITY 


AUTOMATIC NUMBER Rapio TELEPHONE 


IDENTIFICATION TRUNKING 
Up to 16 digits ~ Leading or trailing Displays: unit ID and name, 
position ~ Supports all formats ~ EN! time/date, status/location pre whaler 


Operator-controlied selective 
call ~Remote disable and tri- 
angulation ~ Voice encryption, 


with repeat ~ TOT with penalty timer 


tem ~ tibi th { re- 
~ Low power ~ Ultra-miniature size. Compatible with most re 


peaters - CTCSS encoder 
~ Memory redial ~ Remote disable. 


CAD 100-200 100 


TELEPHONE TO RADIO 
ADAPTORS 


Use your radio as a full duplex | pF 
phone or fax machine. Also works 
as a Tone/DC remote unit for local 
wireless paging or controlling. 
Compatible with Uniden 316/318. 


VvPu-? 


CAD-rone 


RD-10 
Remote Controt & MONITORING 


Fully-programmable ~ Laiched or momentary oul- | 
puts ~ Alarm transpond ~ Automatic command se- 
quences. Applications include: imgation systems, | } 


“Voice SCRAMBLING 


Simple speech inversion and high secunity rolling 
code scramblers. Supenor voice recognition and 
recovered audio, Over-the-air reprogramming, re- 
mote monitor and disable. Our new micro-sized 
inversion scrambler is channel selectable for all 
inversion frequencies. 


NIVERSAL ENCopeR/DEcopER 
Boarps & ENCLOsuRES 


The complete solution to all your tone signaling 
needs. Programs to any tone format ~ ANI/ENI 4 
~Latched and momentary outputs ~ Memory re- | FE 


dial ~ Transpond ~ Remote disable with CAD. materials processing, mining, airport lighting, 
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(much greater pulse width), then all of the 
multipath signals would have come and 
gone before the decision Ume for the next 
pulse. and no errors would occur due to 
multipath. Depending on the data rate and 
the time delays for the multipath, there 
may or may not be errors due to this ef- 
fect. For reflections along city streets, 
multipath delays on the order of several 
hundred nanoseconds may occur. With 
longer range systems, reflection paths 
from mountains may result in path de- 
lays of several microseconds. Indoor 
wireless systems where multipath comes 
from reflections off relatively closely 
spaced interior walls, delay times on the 
order to 10 to 100 nanoseconds are 
found. Using RMS delay spread (a quan- 
lily in time), a common rule-of-thumb 
says that if the RMS delay spread is 
greater than '/s the time between the digi- 
tal symbols or pulses, then errors due to 
multipath may be significant if no equal- 
izer or other correction device ts used in 
the receiver. 


Random FM and doppler shift errors 

Again referring to Figure 5, if we envi- 
sion even lower data rates where all mul- 
tipath reflections have died out, you might 
think that no errors would be introduced 
in the system due to the propagation chan- 
nel filter. If the receiver is stationary (and 
the propagation environment is unchang- 
ing). that’s true. But if the receiver ts 
moving. another kind of error can occur 
that actually gets worse as the data rate is 
lowered. 

Errors due to random FM arise in nar- 
rowband transmissions due to the phase 
shift of the carrier from one symbol to the 
next. If the data transmission rate is high, 
the amount of phase change that is pos- 
sible from one symbol to the next, even 
with high mobile speeds, is still very 
small. so that errors due to random FM 
are not important compared to crrors from 
amplitude fading in noise and errors due 
to intersymbol interference. For coherent 
detection, depending on the receiver car- 
rier reference recovery techniques, the 
random phase changes can be tracked so 
that errors due to random FM are mini- 
mized or reduced to zero. Random FM 
errors are therefore of primary concern 
for mobile systems with relatively low 
data rates that employ differential modu- 
lation and detection techniques. 

The usual analysis of random FM er- 
rors assumes that the signal is arriving 
from a single direction and that the mo- 
bile is moving in a direction © relative to 
the arrival angle of the signal. Under these 
conditions, the Doppler frequency fa (fTe- 
quency shift) for a given mobile speed is 


fi = —cose 


where vy is the speed of the mobile in 
meters per second. In determining error 
rates, the traditional assumption is that 
the worst case Doppler frequency, 


uj 
fas 


occurs and leads to an error rate that will 
depend on the modulation type. In a com- 
plex environment with energy arriving 
from many different directions, as illus- 
trated in Figure 3, the rate of phase 
change, and hence frequency deviation, 
can vary considerably. In fact, a phase 
change of 180° can occur in deep fades 
over an arbitrarily short distance incre- 
ment resulting in a possibility of infinite 
frequency deviation. 

Rather than make assumptions about 
random FM deviation, the site-specific 
physical ray-tracing channel model pro- 
vides detailed information about the ar- 
rival angles of signals at the mobile unit. 
The specific nature of the phase shift may 
be estimated and used to find fa. To sim- 
plify the analysis, an average value of fu 
can be found and used in a way similar to 
RMS delay spread to estimate when er- 
rors due to random FM become impor- 
tant. For this purpose the term fa7s is used, 
where 7; is the duration of the transmitted 
symbol. The term faTs is an angle error 
and has the units of cycles. For example, 
an faT; of 0.1 represents a phase error in- 
troduced by the channel of 36°. 

When considered together with the er- 
rors due to intersymbol interference, the 
overall crror rate picture looks something 
the drawing in Figure 8 on page 48. For a 
given signal-to-noise ratio, modulation 
type. propagation channel and mobile 
speed, as the data rate increases, the er- 
rors increase due to ISI. As the data rate 
decreases, the errors increase due to ran- 
dom FM. In between, the error rate is 
largely a function of noise. 


Conclusions 

The contrast between empirical 
measurement-based models, as discussed 
in Part | of this article (January 1997), 
and physical propagation models for pre- 
dicting the coverage of digital mobile sys- 
tems has been presented. While empirical 
models are simple, they do not explicitly 
take into account many important ele- 
ments of the propagation environment, 
and they do not currently include informia- 
tion about channel delay spread or random 
FM. which are important in predicting er- 
ror rates in many kinds of digital systems. 

Physical propagation models in the 
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form of ray-tracing offer a means of ac- 
quiring the necessary propagation infor- 
mation for predicting the performance of 
digital systems in any given environment. 
However, to make predictions, physical 
models rely on detailed descriptions of 
the environment and require relatively 
intensive calculations. Ever-increasing 
computer processor power and storage 
space for data make the calculations re- 
quired by physical models less burden- 
some. Physical modeling such as ray- 
tracing. therefore, offers the best way for 
predicting coverage and error-rate perfor- 
mance in current and future digital sys- 
tems. A software prediction tool, called 
EDX SignalPro, developed by our com- 
pany, offers physical modeling calcula- 
tions for such digital system design. 

The digital system performance results 
presented here have generally ussumed 
that no techniques are used in the receiver 
or system to combat the linear distortions 
caused by the propagation channel. With 
modern receiver design and the increas- 
ing economic feasibility of using sophis- 
ticated digital signal processing (DSP) 
chips in handsets, long-known techniques 
for countering channel impairments can 
now be widely employed: nevertheless, it 
will remain important to model the chan- 
nel accurately to gain insight into the 
magnitude of channel impairments, which 
must be addressed by hardware and sys- 
tem designs, and to assess the overall 
efficacy of those designs. 
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(L) and distance (D) for any frequency. 
You must enter the velocity factor (V) of 
the transmission line. The calculations are 
only valid for matching a 750 (75 + j0) 
load (antenna) to a SOQ receiver, transmit- 
ter or other 502 device. 

The data in the sidebar at the right show 
that a 4.7" open stub is placed at a dis- 
tance of 27.35" from the antenna 
feedpoint to achieve a match between the 
75. antenna and the 502 device to which 
it is connected. The center frequency is 
ISSMHz. The matching stub provides a 
VSWR of 1.1:1 or less over the frequency 
range of 148MHz—-162MHz and a VSWR 
of 1.2:1 or less over the frequency range 
of 140MHz-168MHz. 

To illustrate the use of the formulas in 
the sidebar on page 54, suppose that a 750 
antenna such as the dipole must be 
matched to a 502. device at a frequency of 
1S9MHz. The transmission line is SOQ 
low-density foam coax with a velocity 
factor of 0.79. If the tuning stub is to be 
the open type then formula (1) is used. 
Substituting, we have: 
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MANAGEMENT 
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MINIMUM-LOSS IMPEDANCE-MATCHING 
"L" PAD 


Figure 3. This simple resistor ‘L’ matching pad 
can be used to match a 75W antenna to a 50W 
system. This is a minimum floss pad and has a 
loss of 5.7dB. Such pads can be easily con- 
structed for use at lower frequencies. For use 
at higher frequencies, commercially manufac- 
tured pads are recommended, 


= 21.067 inches 


159 


Next, the length (L) of the open stub is 
determined by using formula (2). Substi- 
tuting, we have: 


= 3.64 inches 
159 


_ f 1181 oe 


Open stub: 


Frequency: 155MHz 

Distance from stub to feedpoint: 27.35 
inches or 0.359 

Length of open stub: 4.70 inches or 0.062d 

Bandwidth for VSWR of $1.1:1: 148MHz— 
162MHz 

Bandwidth for VSWR of $1.2:1: 140MHz— 
168MHz 

Velocity factor of 1.0 was used in this 
example 


Shorted stub: 


Frequency: 155MHz 

Distance from stub to feedpoint: 27.35 
inches or 0.359 

Length of shorted stub: 23.75 inches or 
0.312 

Bandwidth for VSWR = 1.1:1: 150MHz- 
159MHz 

Bandwidth for VSWR =1.2:1: 145MHz— 
163MHz 

Velocity factor of 1.0 was used in this 
example 


Thus, an open transmission line stub 
3.64 inches in length is placed at a dis- 
tance of 21.067 inches from the load (an- 
tenna feedpoint) in order to match the 752 
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Technically speaking 
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DIPOLE 
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Figure 4, This shows the overall dipole antenna 
of Figure 1 when transmission line stub match- 
ing is employed to match the 75W antenna toa 
50W system. 
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antenna to a 500 device. It is important to 
note that the transmission line is 50Q, as 
is the stub. 

Formula (1) for determining distance 
(D) applies to the use of shorted stubs 
or open stubs. However. the length of 
the shorted stub is determined from for- 
mula (3) in the sidebar. In these formu- 
las the shorted stub will be A/4 longer 
than the open stub. The open stub is 
easier to fine tune by simply snipping 
off small sections of the stub while 
observing the effect on VSWR. 

For the coaxial dipole shown in Figure 2. 
if the distance (D) falls within the folded 
back section of braid, then simply add A/2 
to the distance and place the stub there. You 
can always add A/2 section of cable without 
any adverse effects. The overall arrange- 
ment for stub-tuning the halfwave dipole of 
Figure | is shown in Figure 4 at the left. 

As you can see, the transmission line 
stub matching scheme ts practical and easy 
to implement once you know how long the 
stub should be and where it should be 
placed on the transmission line. Thanks to 
late Phillip H. Smith, inventor of the Smith 
chart, we can determine length and loca- 
tion of the tuning stub quite easily. 


[1] i 


(11811)(0.359)(V) 
F 


_ | (11811)(0.062)(V) 
ze 


_ { (11811)(0.312)(V) 
a 


where 


D = distance from antenna feedpoint 
to stub location in inches 

V = velocity factor of transmission 
line 

LO = length of open stub in inches 

LS = length of shorted stub in inches 

F = operating frequency in MHz 
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IMPEDANCE-MATCHING PI NETWORK 


MS11 (dB) PINET 
-30.00 


Figure 5. This pi network is an excellent 
impedance-matching circuit. It also provides for 
harmonic attenuation, because it is a low-pass 
filter. The filter can be fixed-tuned or variable- 
tuned. Commercially manufactured units are 
readily available, or you can design your own. 


L-C Pi Network: The L-C pi network is so 
named because of the pi shape of the design. 
(See Figure 5 above.) The pi network is a 
valuable matching circuit. With tunable ca- 
pacitors on each end the circuit can be fine 
tuned for excellent matching results over a 
broad frequency range. In Figure 3 on page 
53, if Ci is 13.54pF; Li, 60.37nH: and C2, 
11.59pF, then the resulting impedance match 
is shown by the refi loss graph shown in 
Figure 6 at the right. 

The higher the return loss, the better the 
match and, hence, the lower the VSWR. A 
return loss of —30dB is equal toa VSWR 
of about 1.065:1, The dip in the curve at 
155.3MHz corresponds to a VSWR of 
about 1.001:1. The pi matching network 
would produce an excellent match at any 
frequency shown on the graph. 

An extra benefit of the pi matching net- 
work is the reduction of harmonics. Com- 
mercially manufactured pi matching net- 
works are available from several of the RF 
equipment manufacturers under trade 
names such as “Line Matcher,” and 
“Z Matcher.” 


RF transformer 

Another method of matching impedance 
is through the use of an RF transformer. Such 
transformers are typically of the toroid type. 
You can wind your own or buy commer- 
cially produced transformers for higher qual- 
ity and better performance. These impedance 
transformers are usually broadband and have 
fairly low insertion loss, 


Conclusion 

As you can see, it is fairly easy to con- 
struct simple antennas for test purposes or 
other special needs. With a little care in 
dimensions and impedance, matching such 
antennas can give surprisingly good re- 
sults. Go ahead...experiment! 

Until next time...stay nied! 


i 


54 55 156 
FREQ (MHz) 


Figure 6. This graph shows how well the pi network matches the Input and output impedance over 
the bandwidth of 150MHz-160MHz. Over this frequency range the return loss is never less than 
33dB. This return loss indicates an excellent impedance match and provides for low VSWR. See 
text. This graph was plotted with ARRL Radio Designer Software 1.5. 
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egulating technology 


I’m sorry. I was wrong. 


By Robert H. Schwaninger Jr. 


The other day I was up at the FCC's 
olfice in Gettysburg. If you've never been 
there, you're missing one of the 
most interesting places that the 
FCC has to offer for a public 
tour, Well. they don’t exactly 
give tours, but if you're willing 
to wear one of those really dorky 
badges that they give out (after 
doing a background check to see 
if your friends have given you a 
nickname like “Pipebomb” or 
“The Jackal”), you can kinda 
roam around and see people 
working. 

That's right. Contrary to pub- 
lic opinion, there are people who 
work at the FCC. Take Terry 
Fishel. for example (or take him 
to lunch, if you don’t mind be- 
ing tailed by the Federal Em- 
ployee Conduct Police). Terry's 
office is decorated in Late 
American Pile, and we're not 
talking carpeting here. His 
shelves have stacks of paper, His floor has 
stacks of applications. His chairs have 
stacks of petitions. Even his piles have 
piles that all the ointment in the world 
can’t cure. 


Schwaninger. MRT's regulatory consultant. is a 
partner in the Jaw firm of Brown and 
Schwaninger, Washington. DC. He is a member 
of the Radio Club of America. 


Can [ get a witness! Yes. I'm here to tell 
you that Terry and a lot of people like him 
are actually trying to push it all down the 
“elementary” canal that we in the legal biz 
call due process. Add to that W Riley 


-I'D LIKE To iSSuE. 
A CLARIFICATION... 


Hollingsworth (the “W" is silent), Mike 
Regiec, Elaine McKnight, Joyce Nary and 
scores of other people who don’t have the 
lime to go to luncheons, make speeches, 
write white papers, adopt obscure policy, 
or figure out the telecommunications-in- 
dustrial-fiscal-monetary-global policy for 
the western hemisphere and Vineland. NJ. 
They hardly have time to do their jobs. 
But that’s not the most amazing thing 
about these people. They have a greater 


capacity than the ability to actually begin 
and end a task. They also have the ability 
(and | know that I’m jeopardizing each 
named person's career) to say, “I'm sorry, 
] was wrong.” Amazing! 

In my most convincing 
Andy Rooney impression, let 
me ask you. “Did ya’ ever 
notice that the Commission, 
with a capital “C. doesn't 
have the capacity to say, 
‘im sorry. We were 
wrong?’” In fact. did you no- 
tice that these words cannot 
be uttered by anyone with the 
job of Division Chief or 
higher? Why is that? 

I'm starting to wonder if 
there's someone over at the 
Office of Personnel Manage- 
ment that’s keeping score— 
someone named Herman 
Lipschitz whe does nothing 
all day but keep track of how 
many times an agency has 
admitted that it just blew it, 
choked, got thrown a curve, 
misread the law. or really 
didn’t intend to regulate an entire segment 
of the economy into the abyss. Herman 
counts each time, and if you go over 1.5 
limes, you ure given the same severance 
package as Dick Morris. 

The most recent example of this man- 
agement malady was an Order produced 
by the Wireless Telecommunications Bu- 
reau that sought to restrict eligibility to 
apply for a waiver of the most recent 
800MHz Report and Order to ESMR 
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* Tuned to your specific input drive (100 mWatts & up) and 


¢ Protected for SWR, Temperature and Overdrive 


operators only. All of the industrial. Jand 
transportation and local SMR operators 
could go pound sand. 

AS soon as the Order hit the street, some 
of the adversely affected companies. like 
Chadmoore and Spectrum Resources and 
others said (and I quote), “Hey! That ain't 
night.” Well, with an overwhelming legal 
argument like that, their lawyers jumped 
in and filed a petition that pointed out to 
the WTB that it didn’t have the authority 
to change the Commission's Report and 
Order, which had no such language in its 
text. The amazing thing about the objec- 
tion to the petition is 
that there were actu- 


cover up the problem. 

The Order is still there. The public notice 
is legally insignificant. The petition filed 
by the lawyers is still on file, and they 
aren’t withdrawing it yet. Now the later 
comments have pointed out that the public 
isn’t fooled by this little charade. 

For me, Chief Farquhar would have at- 
tained hero status if she had simply said 
“Whoops.” I would also invite those 
people who dreamed up the 800MHz Con- 
sensus, auctioning channels used for 
BETRS so that huge paging companies 
could get huger, the Goodman-Chan deci- 


ally three law firms 
(with the combined 
wealth roughly equiv- 
alent to the GNP of 
Sweden) with enough 
gumption to complain. 

Now, the Bureau 
knows that it cannot 
issue an Order that is 
contrary to the spe- 
cific language in a 
Commission Order, 
And, | hope, the 
Commission knows 
that the Bureau can't 
do that either. So, 
everyone knows that 
the Bureau messed 
up. I even explained 
it to the neighbor's 
terrier, and he agreed 
while gnawing on my 
rhododendron. 

Now, when | mess up, I tell the person 
affected by my mistake. “I’m sorry. I was 
wrong.” [ also tell this to my wife when 
I mistakenly rent the movie “Devil Blast- 
ers from Outer Space” for romantic view- 
ing on our anniversary. [ do not issue a 
“Clarification.” 

But then I'm not Michele Farquhar with 
a title that begins with the word “Chief.” 
Ms. Farquhar chose instead to issue a pub- 
lic notice that claimed to be clarifying the 
earlier Order. In her clarification, she ex- 
plained that the earlier Order should not 
be interpreted to mean that only ESMR 
operators can get a waiver. Said in another 
way, she said that true north should be 
read as 180° from true north, or sort of a 
“non-compass mentis.”” What she didn’t 
say was, “I'm sorry. I was wrong.” 

In trying to finesse the mess, she actu- 
ally made things worse. You see, as 
pointed out in additional comments, her 
public notice cannot legally change the 
content of an Order. Therefore, she put a 
leaky bandage on a wound to the Bureau's 
integrity. It didn’t help. It only sought to 


I’m starting to wonder if 
there’s someone over at 
the Office of Personnel 

Management ...who does 
nothing all day but keep 
track of how many times 
an agency has admitted 

that it just blew it, 

..or really 
didnt intend to regulate 

an entire segment of the 
economy into the abyss. 


choked, 


sion, HDTV 
3 give-aways, AM 
stereo rules, 


radiodetermi- 
nation spectrum 
allocations, the 
freezes. the PCS 
entrepreneur 
block auction 
rules, ACSB as 
anything more 
than a novelty, 
refarming, 
gangsta rap, call 
waiting and 
smelly perfume 
ads to join in a 
chorus of “I’m 
sorry. [ was 
wrong.” 

Every month [ 
write this col- 
————--__—_ umn and go out 
ona limb. I make 
predictions. | 
give opinions. I point out that some things 
just don’t seem right to me. Then | Jet the 
chips fall where the cattle left them. 

On occasion, some of you write to tell 
me that I might be mistaken. | read the 
mail that is promptly forwarded to my 
office after the magazine's staff has 
steamed it open and used it to mock me. 
When I've been wrong, I’ve admitted it, 
despite this public forum that is read by a 
whole lot more people than an Order writ- 
ten by Ms. Farquhar. In sum, | take my 
Jumps. 

I've invited people to write opposing 
views, debate me, or simply to call me on 
the phone or tell me that I'm a few sand- 
wiches short of a picnic. It’s okay. That's 
what being in the public eye is all about. 
But in Washington, that rarely happens. 
Instead, people whisper behind your back 
and oppose you by innuendo or smear. 

If, by the time this is published, Ms. 
Farquhar does the honorable thing, then 
perhaps I’ve misjudged her. If so, I'm 
sorry. I was wrong. oR 
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Radio Equipment, 


Reconditioned Test 
Equipment, Duplexers, 
Combiners, Wattmeters, 
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Dealer Sales and Distribution 
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Conxus Communications triples company’s spectrum capacity 


Conxus Communications. Greenville, SC, 
has acquired or signed options to buy about 
40 specialized mobile radio (SMR) proper- 
ties in the United States during the last 18 
months, The acquisitions more than tnple 
Conxus* spectrum capacity for offering mo- 
bile voice messaging and data messaging sery- 
ices via its narrowband PCS network, which is 
expected to be operational in mid 1997. 

Conxus, formerly known as PCS Devel- 
opment (PCSD), became one of five origi- 


Geotek, IBM enter into 
nationwide licensing agreement 

Geotek Communications, Montvale, NJ. 
and IBM Availability Services have en- 
tered into a nationwide marketing agree- 
ment that will allow IBM to market 
Geotek's integrated suite of voice and 
packet data services to customers in con- 
junction with its own services. IBM will 
also provide customer support in all 
Geotek’s U.S, markets. 

The agreement is part of an ongoing 
relationship. Last year Geotek signed an 
agreement with IBM to provide turnkey 
sile construction and project management 
for Geotek’s digital wireless networks. 


nal 5OkHz/50kHz nationwide narrowband 
license holders in the FCC auctions held in 
November 1994. Conxus president Bill 
deKay said that combined with the origi- 
nal FCC license, the SMR properties give 
the company the equivalent of a 175kHz/ 
175kHz two-way nationwide network, He 
said that the purchases and option agrec- 
ments give Conxus coverage of 37 of the 
top 50 markets in the United States, about 
70% of the population. 


E.F. Johnson wins contract 
to build McLean public safety system 

E.F. Johnson, Burnsville, MN, has been 
awarded a $28 million contract to build a 
Multi-Net II trunked radio system for 
McLean County, geographically the larg- 
est county in Illinois. 

The 800MHz three-site simulcasting 
system will serve seven public safety agen- 
cies in the county, including the McLean 
County Sheriff's Department and police 
and fire departments in the cities of 
Bloomington and Normal. The system will 
use more than 500 Multi-Net mobile and 
portable radios. as well as touchscreen 
consoles for a new dispatch center. 


COMTRAIN 


Shecialiats in Tower Safety and Rescue 
* Certified TRAINing 

* Complete Consulting Services 
* Material Production 


CALL TODAY: (608) 329-4840 
1303 11TH ST, MONROE, WI 53566 


Circle (62) on Fast Fact Card 


BASS 2 CHANNE, 
DESK TOP SYSTEM 


CTIA board votes on several issues 

In December. CTIA’s board of directors 
took action on four issues: 

1) In a unanimous vote, the association 
agreed to stand fast in its commitment to 
the principle that the industry should estab- 
lish the technical standards for meeting the 
legal requirements of court-ordered wiretaps. 
The principle was laid out by Congress in 
the Communications Assistance for Law En- 
forcement Act. In the past year the FBI has 
urged technical standards on the industry that 
go beyond the scope of this act of Congress, 
says the CTIA. including the capability of 
using wireless phones as tracking devices. 

2) In October, research regarding the in- 
teraction of wireless phones on pacemakers 
was completed and presented to the U.S. 
Food and Drug Administration. The re- 
search was funded through the CTIA’s re- 
search program but carried out at a variety 
of independent facilities. Although the re- 
search showed that the chance of interfer- 
ence is slight and that pacemaker manu- 
facturers are now taking steps to insulate 
their products, the board voted to require 
that product information about such inter- 
action must accompany all phones before 
they can receive CTIA certification. 

3) CTIA is funding a five-year, $25 mil- 
lion research program to study any bio- 
effects that may be associated with wire- 
less telecommunications. The board 
agreed to the outline of a contract with 
Wireless Technology Research for reim- 
bursing WTR’s legal expenses through 
insurance and other means. 

4) Finally, the board yoted to begin work 
on establishing a dispute resolution mecha- 
nism for the wireless industry, possibly in 
the form of a mediation panel or system, 


TekNow, Motorola develop open 
standard for two-way message entry 
TekNow. Phoenix, and Motorola's Ad- 
vanced Messaging Systems Division, Fort 
Worth, TX, have formed a strategic alli- 
ance for producing integrated products that 
will improve the performance of Motor- 
ola’s next generation wireless messaging 
system. Using the new products, develop- 
ers will be able to create applications that 
send and receive data to and from sub- 
scribers in an advanced messaging system 
that includes Motorola’s Wireless Mes- 
sage Gateway (WMG). TekNow’s ad- 
vanced messaging data entry products for 
the WMG paging terminal will be devel- 


2 TO 20 RECORDING CHANNELS 
FEATURES: 


* AUTOMATIC START-STOP CONTROL 
*CONVENIENT CASSETTE TAPE 
“INSTANT PLAYBACK 

“SIMPLE LEGAL INSTALLATION 
“DIGITAL TIME REFERENCE 
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oped in accordance with industry standard 
protocols published by the PCIA. Products 
will include a Telocator Message Entry 
(TME) Server. TME Client and Software 
Development Kit and an Internet gateway 
FRINEOSMATION GALLON WS for E-mail-based paging. 


3087 Alhambra Dr., 
(916) 677-3210 


Cameron Park, Ca. 95682 


Xypoint drafts E9-1-1 proposal 
to present to state legislations 

Xypoint, Seattle, has released model 
state legislation designed to help wireless 
carriers provide enhanced 9-1-1 services 
to customers as mandated by the FCC. 
Xypoint developed the model legislation 
with assistance from many wireless carri- 
ers to help implement the FCC mandate 
requiring carriers to provide the first phase 
of E9-1-1 services to customers by April 
1, 1998. In the first phase, carriers must 
provide a wireless caller's 10-digit phone 
number and cell-site location to emergency 
dispatchers. 

The FCC's order, released in July, de- 
termined that both cost recovery and in- 
demnitication—two key political issues— 
should be resolved by state and local goy- 
ernments. The FCC said, however, that 
wireless carriers are not required to pro- 
vide the improved E9-1-1 service if a local 
public safety community does not have the 
necessary cost recovery mechanisms in 


place to reimburse carriers for the cost of 


the service. 

The key elements of Xypoint’s model 
are |) wireless carriers deserve the same 
broad immunity from liability for provid- 
ing E9-1-] services that wireline provid- 
ers enjoy through their tariffs; 2) the pri- 
mary purpose of creating cost recovery 
mechanisms is to implement the FCC 
mandate and enable public safety officials 
to reimburse carriers for the cost of the 
services; and 3) cost-recovery mecha- 
nisms must be statewide in scope rather 
than locally structured to ensure efficient 
administration. 


Motorola offers iDEN technology 
in 900MHz frequency band 

Motorola's Land Mobile Products Sec- 
tor, Schaumburg, IL. will offer its iDEN 
technology in the 900MHz band. The new 
offering allows commercial radio service 
operators to maximize the dispatch capac- 
ity of their 900MHz channels and provides 
the flexiblity to add optional services such 
as full-duplex telephone interconnect, al- 
phanumeric paging and data and fax com- 
munication services, 

iDEN technology is available in the 
800MHz and 1.5GHz bands and uses a 
variety of advanced technologies, includ- 
ing vocoders, MI6QAM modulation and 
TDMA. 

In the 900MHz band, iDEN will com- 
bine pairs of 12.5kHz channels to create a 
25kHz channel. Using TDMA. the paired 
channels will be split into six time slots, 
tipling the RF capacity of each 900MHz 
channel. The technology is targeted to be 
available late in the fourth quarter in 1997. 


Metawave receives antenna patent 

Metawave Communications, Redmond, 
WA, has been awarded a patent by the U.S. 
Patent Office for a narrowbeam antenna 
system with angular diversity. The multi- 
beam antenna system improves the perfor- 
mance of CDMA systems, using increased 
antenna gain and narrow angle antenna 
beams to reduce interference. The system 
also eliminates the need for space diver- 
sity antennas. 


PanaVise moves to new office 

PanaVise Products, Reno, NY, has 
moved to a custom 58,000 square-foot 
factory. a move that capped the company’s 
40th anniversary year, The company 
manufactures communications mounts and 
accessories. The new address is 7540 
Colbert Drive, Reno, NV 89511. Tel. 702- 
850-2900: Fax 702-850-2929, 
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For over 15 years, land mobile radio 
professionals have been relying on 
Midland for all the right reasons. And you 
can rely on us now and in the future for 
those same reasons. We are refreshed 
and gearing up, with new technology, new 
product introductions and a renewed 


ocus On our customers’ needs. 


y iN IDLANDUSA 


1690 N. Topping Avenue * Kansas City, MO 64120 
Phone: 1-800-MIDLAND, Ext. 1690 
FAX: 816-920-1144 


1997 Midland USA. Inc 
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N ew products 


Readers’ choice 


Of all the new products and services in the June 1996 
issue, the one reprinted here generated the most reader 
requests for additional information. If you missed it the 
first time, here is your opportunity to acquire more infor- 
mation on it. Just circle the corresponding Fast Fact Card 
number on the card found in the back of this issue and 
mail the card to us. 


Saw cuts hole in vehicles for %4"' hole mounts 


The HS34 hole 
saw cuts a hole in 
a vehicle’s sur- 
face to allow the 
installation of in- 
dustry-standard 
¥%" hole mounts. 
The saw from 
Antenex is made 
from a_ single 
piece of hardened tool steel, so it will not break apart 
on the job. A self-centering pilot drill prevents the saw 
from “walking.” A '/s" depth limit prevents damage to 
the underlying headliner, yet is deep enough to cut 
through thicker aluminum surfaces on utility vehicles 
and some ambulances. The saw is designed for a 3/s" 
chuck and is nickel-plated to prevent rusting. 
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Wireless PBX interfaces trunked, conventional SMR 


The Mobile Communication Switch from Radio-Onde is a 
wireless PBX for interfacing any trunked or conventional 
mobile radio system. The MVM 10-100 allows an SMR opera- 
tor to offer value-added service to customers such as tele- 
phone, voice messaging. call transfer and paging. Features 
include call forward, call transfer, follow-me roaming. one- 
number services and call networking. 

Circle (401) on Fast Fact Card 


Flexible '4’' cable matches corrugated cable loss rates 


The LMR-300 
4" low-loss flex- 
ible cable from 
Times Micro- 
wave Systems is 
designed to pro- 
vide loss equiva- 
lent to a '%" 
superflexible cor- 
rugated copper 
cable. Compo- 
nents include a 
solid copper center conductor, a low-loss polyethylene foam 
dielectric, a bonded aluminum-tape outer conductor with an 
overbraid and a black, weather-resistant. polyethylene jacket. 
Loss is rated at 6.1dB/100 fect at 9OOMHz with shielding better 
than 90dB. The cable can be used for system interconnects and 
short antenna feeders. A low-smoke, fire-resistant-jacket model 
is available for UL riser requirements. 
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Spectrum analyzers cover 9kHz to 8.1GHz range 


Anritsu Wiltron 
has expanded its por- 
table spectrum ana- 
lyzer platform with 
the models MS2653A 
and MS2663A. The 
analyzers cover the 
9kHz to 8.1GHz 
range. Dynamic range 
of the MS2653A is 
105dB, 110dB for the 
MS2663A. Average noise level is =—110dBm for the 
MS2653A and =—115dBm for the MS2663A. The MS2653A 
is designed as a maintenance analyzer, while the MS2663A is 
suited for manufacturing and installation applications. High- 
speed time-domain sweep times are 12s. Both units are 
equipped with a built-in controller function and offer a 
PCMCIA-compatible memory card interface. Application- 
specific software programs can be saved to the memory card 
from a PC and downloaded to the analyzer for fully automated 
measurements. 
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Alphanumeric pager offers 64,000-character memory 


The Precis alphanumeric 
pager from Panasonic fea- 
tures a four-line, 80- 
character display and a 
64.000-character memory. 
The extended memory al- 
lows paging service provid- 
ers to offer customers 
messaging services such as 
E-mail. Based on the Flex 
protocol, the 900MHz crystal pager offers 50 message slots. 16 
addresses (capcodes), memory backup, time-and-date display, 
message time-and-date stamp, alarm clock, headline scroll and 
a contrast-adjustable LCD. Extended battery life, as long as 
four months, is available. 
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Interface system allows band-to-band communication 


The CBI-5 Cressband In- 
terface System allows as 
many as five UHF/VHF ra- 
dios to intercommunicate 
freely from band to band 
under portable or mobile ra- 
dio operator control. 
Crossband operation takes place in various configurations, 
including any two bands at a time or all bands simultaneously. 
The unit from JPS Communications can be controlled via 
DTMF commands from the radios, its front-panel keypad or by 
a connected PC. A telephone interface allows outside callers to 
dial into the system using passwords and to pass telephone 
communications over the radio bands interfaced through the 
unit, Conversely, a portable or mobile radio user can use access 
codes to initiate a telephone call through the CBI-5. The module 
also contains a handset connector and speaker and provides voice 
prompts to guide users through all phases of operation. 
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Campus paging system can handle 9,999 pagers 


Telepath 450 from 
Interpage sends numeric, 
tone or silent vibration 
messages to individuals or 
employee groups within a 
one-mile radius using a 
standard telephone or the 
keypad on the unit. The 
system is equipped with 
two dry contacts, expand- 
able to 256, to monitor se- 
curity, production control or building automation systems. 
Serially programmable, the system will accept as many as 50 
preprogrammed numeric messages sent from any telephone or 
alarm panel in the system, Messages are transmitted from the 
console to the pagers within two seconds. The Telepath 450 
can accommodate as many as 9,999 pagers, The console is 
about the same size as a standard business telephone. 
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Modem provides telemetry, control for 450MHz 


The RNet 9600S radio 
modem is designed for 
9,600bps telemetry, control 
and fixed data applications 
operating at frequencies in 
the 450MHz-470MHz 
range, As many as eight 
channels can be pro- 
grammed, and diagnostics 
can be performed OTA without network shutdown. Diagnostic 
data can be downloaded to external systems or to storage media 
for later analysis. The modem uses Microsoft Windows-based 
software for point-and-click setup, cloning and verification. 
The modem is a cooperative venture between Dataradio and 
the Derivative Technologies division of Motorola’s Messag- 
ing Systems Group. Dataradio designed the synthesizer loader 
board and the programming software. Motorola designed the 
radio and manufactures the products, 
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Auxiliary generators offer 8 hours of backup power 


The Auxiliary 
Power System se- 
rics of emergency 
standby generators 
from Generac 
include voltage 
monitoring, auto- 
matic start and 
stop, safety shut- 
downs and system 
battery charging. 
The generators 
can maintain backup power for as long as eight hours. Options 
include ac or de outputs, telemetry monitoring, automatic 
transfer switch and weatherproof outdoor enclosures. The 
overhead valve engines feature forced-air cooling through the 
engine and alternator. Rated from 3kW to 8kW. the engines 
can be fueled by LP or natural gas. 
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other government agen- 
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FEATURES 
INCLUDE: 


User configurable 


on Avtec for advanced, high- ore 

capacity console solutions for Shomrentona) oF 

integrated radio/telephone sys- 

tems. DSPatch is a color touch- pectin fee 

screen console system that éMulti-format 

employs Digital Signal Processors paging 

(DSP's) at every line and worksta- ostinuitancous = 

tion. Its distributed architecture conferences 

ensures instant responses, even in @ Many more 

fatge systems. DSPatch may be DSPateh32, a 

configured to support from 32 to 52-port. system, is 

1,024 external lines or operator — qyailable for small- 

workstations. er applications. 

Call, fax or write for additional —— 

information or a budgetary proposal. 


Avtec 


4335 AUGUSTA 


GiLBert, SC 29054 USA 


(803) 892-2181, Fax: 


HIGHWAY 


(803) 892-371 
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TRUNKING 
COMBINING 
SYSTEMS 


VHF - UHF - 800 & 900 SMR 
TRANSMITTER COMBINERS 


- LOW LOSS 

+ MAXIMUM ISOLATION 

+ EXPANDABLE 

+ FULLY TEMPERATURE 
COMPENSATED 

+ SINGLE OR DUAL 
STAGE ISOLATORS 

+ DURABLE 
CONSTRUCTION 


RECEIVER MULTICOUPLERS 


+ HIGH GAIN 

* HIGH LINEARITY 

«+ LOW NOISE FIGURE 
+ SELECTIVE FILTERS 
« 2T0 64 PORTS 

« COMPACT DESIGN 


Contact EMA for combining systems in any 
band from 66 MHz to 2 GHz 


EMR CORPORATION 
22402 N. 19th AVENUE - PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 OR 800-796-2875 FAX: 602-582-9499 
Homepage: www.emrcorp.com * E-Mail: info @emrcorp.com 
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VOICE SECURITY 
ENCRYPTION 


The Model NC802 is a 
miniature inversion 
scrambler designed to 
provide intermedi- 

ate level security for «ay 
two-way radio voice 
communication systems 
and is a:perfect, cost 
effective solution to entry level 
voice scrambling as a defense 
against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 
radios with near transparency to the user. 

NORFAX DOC.# 5755 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 916-477-8403 or for 
product catalog call 1-800-874-8663 


DATA SIGNALLING PRODUCTS 


Dean 
D 


12438 Loma Rica Dr., Grass Valley, CA 95945 
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New products 


AVL-dispatch system supports fleet management 


The Trakit AVL system 
for vehicle fleets combines 
business radio and Global 
Positioning System (GPS) 
technologies. The applica- 
tion from the MD/GPS di- 
vision of IDA tracks and 
displays vehicle locations 
on a Microsoft Windows 
95-based computer at the dispatch center in real time on sup- 
plied screen maps. Vehicle activity can be replayed for effi- 
ciency analysis or exported to cost or billing applications. The 
system is designed for 220MHz. 450MHz, 800MHz, shared or 
dedicated, trunked or conventional radio systems. The GPS 
receiver and location transmitter box can be placed anywhere 
in the fleet vehicle, 
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Mobile software modules speed police field work 


PoliceWorks is the 
most recent addition to 
the RadioWare Soft- 
ware Solutions Portfolio 
from Motorola Land 
Mobile Products Sec- 
tor. The set of modules 
is designed to simplify 
time-consuming, redun- 
dant reporting tasks for 
in-service mobile law 
enforcement officers. 
Electronic queries are 
accessed via radio data 
networks and can be shared with other modules in the set. 
Person or vehicle data can be entered once and forwarded to 
other modules, flowing from one report to another. The seven 
modules are MDT (including links to local. state and national 
public safety databases), accident, citation, incident, field in- 
terview, arrest/booking and tow slip. The modules operate with 
Microsoft Windows and run on keyboard. pen-based or 
touchscreen computers. Police Works also works on Motorola’s 
Forté wireless communications pad (shown). 
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VHF synthesized receiver supports digital data 


The DCL- 
VHF-DX is a 
synthesized, 
digital receiver 
operating in the 
1S3MHz-173MHz 
VHF band, The 
receiver from the 
Neulink division 
ad RF Indus- 
tries supports digital data and is designed to yield high- 
performance audio output. The bandspread is 1OMHz, and the 
receiver cun be tuned to any frequency in the selected band. 
The receiver measures 34%"X7'%4"X1". The antenna port is a 
female BNC connection. 
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Headsets counter noisy two-way environments 


The Otte V4000 
headsets from Otto 
Communications 
feature noise-attenu- 
ating ear seals, flex- 
ible booms with a 
noise-canceling 
electret microphone. 
in-line PTT and du- 
rable cables. The 
headsets feature a 
24dB noise-reduction rating (NRR) for applications in envi- 
ronments such as construction sites or industrial plants. 
Speaker elements are designed to withstand mechanical and 
thermal shock. Two headset styles are offered: an over-the- 
head model and a behind-the-head model for use with protec- 
tive headgear. The standard in-line PTT switch offers another 
degree of control to a belt-mounted radio. The PTT can be 
worn down one sleeve for palm operation or clipped to cloth- 
ing for easy access. 
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Remote control interfaces with antenna rotators 


Sabre Com- 
munications’ 
RC-10 micro- 
computer- 
controlled 
antenna posi- 
tioning system 
is designed to 
interface with 
the APA-3, APA-4, APA-5 and APA-6 rotators. The system 
also can be retrofitted to control other makes of rotors. The 
RC-10 provides digital readouts and controls antenna posi- 
tions as far away as 2,000 feet from the antenna site, Com- 
ponents include the tower unit, the rotor electronics package 
and the site control unit located in the radio operations center. 
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In-field spectrum analyzer features weatherproofing 


The HP ESA- 
L1S00A_ portable 
1.5GHz RF spec- 
trum analyzer from 
Hewlett-Packard 
is designed for 
field-test manag- 
ers who install, 
maintain or repair 
two-way radio in- 
frastructure equip- 
ment. The unit is 
encased in rubber and has a rain-resistant front panel, shielded 
vents and a side-mounted fan for adverse weather. The unit 
requires only five minutes to warm-up and has automatic RF 
input overload protection. Features include one-button mea- 
surements for bandwidth, third-order intercept and amplitude 
modulation. Range for the unit is 9kHz to 1.5GHz with a fre- 
quency accuracy of *2.0kHz. 
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Simplify installation 


Good ideas and thousands of 
parts you can use right now. 


A\ Pinon Ine. 


PO, Box 128, Plymouth, Indiana 46563-0128 Cail for our 
Telephone (219) 936-4221, FAX (219) 938-6796 FREE catalog. 


Circle (45) on Fast Fact Card 


ServicePlus 


Service Information System 


Service 
Management 


Software 


Exceptional 
Setting the standard in software value 
for the 2-way radio service center PAR 


worldwide 


Join the list of satisfied 


{ y ! . * Equipment History 
ServicePlus clients, including: 


* Real Time Inventory 
* Motorola Twin Cities Service — St. Paul MN 


* Martin Communications — Brainerd MN 


© Work Order History 


_— ; « Service Contract 

* Commonwealth Communications — Lexington KY Management 

* US Wireless Communications - San Diego CA : 

hate: ¢ Dispatch 

* ComTech Communications — Sacramento CA 
No competitive 

software does so much 


for the price! 


¢ Pacific Service Technologies — Honolulu HI 

¢ Pittsburgh Communications — Pittsburgh PA 

* Advanced Communications - Albuquerque NM 
* Wireless Technology Equipment — Orlando FL 
* Suncoast Communications — St. Petersburg FL 
* Legacy Communications — Englewood CO 

* Eagle Electronics — Baton Rouge LA 


ServiceWare 
* Cantel Canada — Scarborough ON Corporation 


* New Brunswick Department of Communications — 
Fredericton NB 


* NewTe! Mobility — St. John’s NF 


Tel: 819-770-4000 
Fax; 819-770-1795 
WWw.serviceware.ca 
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New products 


Low-pass filter protects vehicle radios from transient ignition spikes 


The NS3035 Noise Suppressor from 
Antenex is a 30A-rated, general purpose, 
low-pass filter used to reduce power line 
noise. The unit protects sensitive commu- 
nication devices from large transient 
spikes generated by a vehicles’s ignition 
system. The high-impact housing is wa- 
terproof and vibration-proof. 

Circle (415) on Fast Fact Card 


Miker ID will end the stuck mikes 
and stop the horseplay on your 
radios. ID-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


Digital ANI 


[ esc | CONTROL SIGNAL’ 


1985 S, Depew, #7, Denver, CO 80227 
(303) 989-8000 
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WACOM 


GUALITY:SERVICE-PRICE 
.. WE DOIT BETTER! 


FOR THE 150, 450, & 850 MH, BANDS 


* Low-loss Transmitter Combiners 

* Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

* Duplexers 

Investigate this complete line of 
high performance products today! 


PHONE 817-848-4435 
FAX 817-848-4209 


WAEOIN 2.5 


RODUCTS, ING. Ce & 
PO.BOX 21145 * WACEIYERAS 76702 
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Digital controller for wall-mount 
air conditioners monitors remotely 


The Telcom Climatewatch TCS20 from 
Bard Manufacturing is a building moni- 
tor and direct digital control for two Bard 
wall-mount air conditioners for a redun- 
dant system. Remote monitoring of a 
site's AC units is based on user-defined 
control strategies. System software is 
compatible with Microsoft Windows 3.1 
and Windows 95 applications. Features 
include built-in indoor or outdoor tem- 
perature sensors, an outdoor humidity 
sensor and an adjustable 24- to 168-hour 
changeover timer. The monitor operates on 
a 208V/240V 50Hz/60Hz power supply. 

Circle (416) on Fast Fact Card 


RF power monitor continuously 
covers SMR, PCS, AMPS channels 


Zetron’s model 
3150 MultiChannel 
Power Monitor con- 
tinuously monitors 
as many as 64 indi- 
vidual RF channels 
for SMR, AMPS or 
narrowband PCS. 
When RF power 
level drops, antenna 
VSWR increases or 
channel inactivity is 
too long, an alpha- 
numeric page can be automatically sent 
through the unit’s RS-232 port to show 
which channel needs maintenance and 
what condition triggered the alarm. The 
unit installs at the output of a combiner 
or linear power amplifier. A 10.7MHz 
oul-connector on the front panel allows 
connection of external test equipment for 
troubleshooting of individual channels. 
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Now you can leave the stacks of expensive, compiex equipment back 


at the lab and get the job done at a fraction of the time and cost. 


Yur Global Partner fr the 7 7 3 ‘i ie 
OHNO Anritsu Wiltron’s Site Master has al! the capability you need to com- 


mission an antenna system your fingertips, luding: ePrecision VSWR and 


Return Loss measurements *Accurate fault location «Immunity to live site interference 


Frequency range that covers all PCS/PCN and cellular bands. 


Site Master incorporates advanced m« ‘ement and analysis performance that 


other tools can‘t touch. exceptional noi immunity means accurate measurements at 
live sites. Once you've made the measurements, powerful software helps you quickly 


track down faults, monitor RF performance over time, and view data 


in Smith chart format. 


§{f you want to commission your sites for a fraction of the cost, size and weight of 


more complex systems, call us today for mc information or a hands-on demonstra- 


tion of the most easy-to-use sortable cable and antenna tester available. 


’ 
= 
With Sito Master, you'll no longer have to haul i. a Jin itSu 
your TDR, spectrum analyzer/tracking generator . va - x ‘ia 
or network analyzer to a site. ° y - 1g ce Vi itro nN 


All those who want a better way 
to commission sites, raiSe your hand. 


ee eee 


United States: (800) 230-2972, Canada: (613) 828-4090, Europo: 44 (1582) 418853, Japan: (03) 3446-1111, Asia-Pacific: 81 (3) 3440-2770, South America: 55-21-286-9141, Singapore: 65-2265206 
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New products 


Surge arrestors use de passing 
circuit to protect antennas 


} ~tQirvay; | 
aMontw 


tong 


CRON 
‘ 


The SA surge arrestors from Andrew 
combine gas tube and solid-state transient 
suppression technology for multistrike 
protection for 1,850MHz-1,990MHz 
PCS, 1,550MHz-1,600MHz GPS, and 
800MHz-960MHz cellular and LMR an- 
tennas, Each arrestor has a de passing cir- 
cuit to allow current to pass via the center 
conductor to provide power to the 
antenna’s preamplifiers. The arrestors are 
equipped with Type N connectors at the 
input-output interface. 
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Site monitor and controller combines multiple functions in one unit 


King Communications’ Sentor com- 
bines RF monitoring, a hot-standby con- 
troller, site management and tower light 
control in one package, The unit can be 
addressed by either RF or telephone mo- 
dems from a central location without the 
need for an on-site computer. Each site 


istribution 


Motorola Paging Products Group, 
Derivative Technologies Division. 
Boynton Beach, FL. selects Solo 
America, Greenville, SC, as a distributor 
for its RSVP pager. In addition to accept- 
ing orders for RSVP units, Solo America 
will arrange for paging service anywhere 
in the United States. 

For more information, call 888-541-7656 


Dallus-based national distributor 
Hutton Communications has relocated 
its Atlanta and Denver sales offices and 
warehouses into larger facilities. The At- 
lanta facilities serve the Southeast, and 
the Denver facilities serve the Rocky 
Mountain states. The two sites are co- 
located with the facilities of Andrew Cor- 
poration. The Atlanta-area site is now at 
1775 MacLeod Drive, Lawrenceville, GA 
30243. The Denver site is now at 5500 
Havana St.. Denver, CO 80239. 

For more information, call 972-239-0580 


Dependable solar electric power systems. 


Telecommunications 
Data Acquisition 
Microwave Repeaters 
Radio Repeaters 
Cellular Power Systems 
Highway Call Boxes 
Navigational Aids 
Remote Facilities 


Call for a price quote and 
computerized CAD design. 


OU 


Direct Power and Water Corporation 


3455-A Princeton NE + Albuquerque, New Mexico 87107 
1-505-889-3585 or 1-800-260-3792 email dirpowdd@directpower.com 
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can be fully programmed via a PC. Event 
logs are maintained both at the site and 
the central control location. Activities the 
unit can control include RX sensitivity, 
TX power, VSWR, ac, alarms, entry sys- 
tems and site lighting. 
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VCP International, Dallas, is provid- 
ing the Stratus alphanumeric pager from 
Panasonic to resellers. 

For more information, call 800-442-7001 


Kikusui Electronics, Japan, selects 
Marconi Instruments, Fort Worth. TX, 
as the exclusive U.S. and Mexico distribu- 
tor and servicer for its PAN series of dc 
power supplies. 

For more information, call 888-369-2589, ext. 104 


AR 


EEPROMs Provide Trunking 


Conversion for Mobiles 
IDA Corporation of Fargo, ND announces 
the availability of LTR trunking 
conversion EEPROMs for various 
Motorola and Motorola Radius mobile 
radios. The replacement EEPROMs are 
available for popular models in the 400 
MHz, 800MHz and 900MHz bands. LTR 
conversion of Privacy Plus mobile 
phones is also being offered. An 
inexpensive programming kit is required 
to program the 
converted 
mobiles. Post- 
conversion fea- 
tures include 
group scan, TX 
time-out mer, 
trunked or 
conventional 
operation, 
CTCSS and 
CDCSS., block decode and automatic 
channel acquisition. 


IDA CORPORATION 


1345 MAIN AVE. 
FARGO , ND 58103-1631 
800-627-4432 * FAX: 218-233-1886 
E-MAIL: ida1995 @aol.com 


Persacy Plas and Ricdies ure registered trademarks of Matorntit, lw 
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Catalog offers quick change, high-power RF coaxial connectors 


The eight-page QC Series high-power 
RF coaxial connectors catalog from Tru- 
Connector offers a full line of quick 
change RF connectors for wattmeters and 
high-power testers, providing a way to 
match equipment and maintain high- 
integrity connections. The catalog is com- 


plete with detailed drawings, dimensions 
and part numbers, and describes a series 
of quick-change connectors featuring a 
common base plate that accepts a wide 
variety of connector styles to permit fast 
on-site changes, simply by removing four 
screws. 
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Product catalog includes 6,000 new items, software, supply section 


Catalog number 38 from MCM Elec- 
tronics features more than 6,000 new 
items including project accessories, semi- 
conductors, connectors, test equipment 
and computer products. New sections are 


Computer Software, Data Comm, Office 
Supplies, Printer Parts and Safety. Fran- 
chised lines are introduced in this catalog 
for the first time from Lexmark, ECG/ 
Philips and Sencore. 
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Catalog release coincides with company name change 


CES Wireless Technologies (formerly 
Communications Electronics Specialties) 
has released its 24-page product catalog 
for 1997. Included in the catalog are such 
recently released product series as mobile 


data, truck tracking, GPS, status and com- 
puter dispatch software systems that 
complement the company’s existing range 
of telephone interconnect, trunking con- 
troller and fleet management products. 
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THE POWER TO CONNECT & COMMUNICATE 


Bulletin covers measurement 
and performance standards 

The bulletin, “Land Mobile Linear Ana- 
log Modulation Communications Equip- 
ment Measurement and Performance Stan- 
dards,” from the Telecommunications In- 
dustry Association (TIA), seeks to stan- 
dardize parameter titles, definitions, test 
conditions and methods of measurement 
used to evaluate the performance of equip- 
ment. It also seeks to create a comparison 
of the results of measurements made by 
different observers and on different equip- 
ment and to provide separate standards for 
base stations, mobiles and portable/ 
personal equipment. 
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Controls catalog offers a product 
selection fast-find guide 
The 32-page controls catalog from 
SSAC features in-stock controls including 
time-delay relays, encapsulated timing 
modules, universal timers and alternating 
relays, to name a few. A complete index 
and “fast find” guide ease product selection. 
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Telecommunications/ Information 


Technology 
vent OF the 
if, 
Meal 


For more 
inlormation 
call ENTELEC at: 


M17. 239. 0098 


7 HE POWER To 
CONNECTS 
COMMUNICATE 


The world's leading 


Energy Companies 


are gathering for the premier 
telecommunications/information technology 


event of 1997. 


ENTELEC '97 


69th Annual Conference and Exposition 
New Orleans, Louisiana, March 23 - 26, 1997. 


Regulatory & General 
SCADA 
Applied Technology 
Network Technology 
RF Transmission 
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Changes at Advanced Radio Telecom, 
Bellevue, WA: 

Richard A. Shields, vice president of 
technology development, advances to 
senior vice president of technical 
operations. 

Timothy C. Marshall leaves AT&T 
Wireless Services, Seattle, as director of 
the engineering program office to join Ad- 
vanced Radio Telecom as director of pro- 
gram management. 

Alan Z. Senter leaves Nynex, New 
York, as executive vice president to join 
Advanced Radio Telecom as a member of 
the board of directors. 


Eric Schimmel, vice president of the 
Telecommunications Industry Association 
(TIA), has been elected president of the 
Institute of Electrical and Electronic Engi- 
neers (IEEE) Vehicular Technology 
Society for 1997 by the society's board of 
governors. 


Changes at Uniden America Corporation 
(UAC), Fort Worth, TX: 

Paul Davis. former executive vice presi- 
dent of sales for UAC, becomes executive 
vice president of Uniden USA Incorpo- 
rated (UUI), an OEM sales organization. 

Al Siverberg, vice president of con- 
sumer sales, moves up to executive vice 
president of sales. 

Eiji Hayasaki, director of consumer 
sales, advances to vice president of 
consumer sales. 

Harris Bookfor departs Paging Part- 
ners, Freehold, NJ, as vice president of 
sales and marketing to join UAC as vice 
president of pager sales. 


Steven L, Buckley, senior manager at 
The Warner Group, Woodland Hills, CA, 
is promoted to consulting partner. 


Changes at PageMart Wireless, Dallas: 
Richard E. Weitzel departs HCI, Dal- 
las, as vice president of marketing and cor- 
porate communications to become vice 
president of marketing at PageMart. Weitzel 
succeeds Richard Nelson, who has been 
promoted to president of the company’s 
subsidiary, PageMart International. 


Charlie R. (Chuck) Martin leaves 
Trammell Crow, Tampa, FL, as regional 
construction manager to join Lawrence 
Behr Associates, Greenville, NC, as man- 
ager of RF shielding. 


The Electronic Industries Foundation 
(EIF). the philanthropic sector of the Elec- 
tronic Industries Association (EIA), an- 
nounces the establishment of the Bill Boss 
Hall of Fame named for long-time sup- 
porter, William E. (Bill) Boss. The award 
was unveiled at the Foundation’s 20th an- 
niversary celebration and honors Boss for 
his “service to the Foundation, the Asso- 
ciation and the electronics industry.” 


Changes at Allen Telecom Group’s Deci- 
bel Products Division, Dallas: 

James Rygalski leaves Ericsson Radio 
Systems, Richardson, TX, as technical 
trainer to join Decibel as product line 
manager. 

Dale Ryals leaves Electrospace Sys- 
tems, Richardson, TX, as program man- 
ager to join Decibel as product line spe- 
cialist for cable products. 


Kathryn Surace-Smith leaves Alcatel 
Telecom, Paris, as international counsel to 
join Metawave Communications, Redmond, 
WA, as general counsel. 

be 


Do you have a photo you would like to see on the cover of 


Mobile Radio Technology? 


We are in- 
terested in 
photographs 
of facilities, in- 
stallations or 
other graphic 
material relevant 
to the audience we serve. We wel- 
come material from vendors, consult- 
ants, dealers, technicians, service- 
providers, end-users and others. 

If you have a 35mm slide, trans- 
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parency or other piece of art that you 
think would be worth consideration for 
our cover, please let us know. We 
would love to hear from you! 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 


Please contact us before you send your 
material. 


Mabhiille Racdlio 
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BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Group Publisher 

Darren Sextro, Publisher 

Susan Jones, Senior Advertising Production 
Coordinator 

Nancy Hupp, Advertising Production Manager 

Dee Unger, Director Advertising Services 

Marcia Young, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Stephanie Hanaway, Director of Marketing and 
Communications, intertec Presentations 
Division 


Raymond E. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 
Michele Bartlett, Senior Circufation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher, 
303-220-4245 

5660 Greenwood Plaza Blvd., Suite 350 
Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 
Jovee Bollegar. 913-967-1845 


ding Eastern Canada) 


East region 


Michele Greer, Classifieds, 913-967-1861, 

Fax: 913-967-1735 

Lori Christie, List Rental Services Representa- 
tive, 913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 


1901 


SAN RAFAEL, CALIFORNIA 

Dennis Hagy West reqion finclucing Alaska, 
Hawarn ang Western Canada} 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 
Richard Woolley, international 
P.O. Box 250 

Banbury, Oxon, OX16 BYJ, 
United Kingdom 

Phone: +44 1295 278 407 
Fax: +44 1295 278 408 


April 22 - 24, 1997 
The Sands Expo Center 


Las Vegas, Nevada 


International Wireless 


Communications Expo <“ 
Also including the RF Design Seminar and 


RF Design Product Pavilion @eeeeeeoeveeeeeoeeeees eee 


t’s competitive out there! Nobody in mobile communications can 

afford to be uninformed about emerging technologies and their 
inevitable impact. For over twenty years, wireless communications 
industry pros from around the world have come to the International 
Wireless Communications Expo (IWCE) to learn about the latest 
technology, gain fresh insights and experience new product 
introductions in mobile voice and data communications. 


Dealers, users (including public safety and industrial 
users), engineers, service providers, agents, consultants 
and manufacturers all consider IWCE to be the mobile 
communications event of the year. 


Plan now to join 10,000+ other industry profession- 
als and 350 exhibiting companies at IWCE ’97. Call or 
return the coupon below for complete information. Or, 
for program details and updates as they occur, call the 
FAX ON DEMAND line at 1-800-601-3858. 


Presented by: 
Mobile Radio 
Technology. 


RF design._ 


With support from these 
Intertec® publications: 


Cellular Business * Cellular & Mobile 
International ¢ Satellite Communications 
Telephony * Global Telephony 


Return This Coupon to: 
Intertec Presentations 

6300 South Syracuse Way 
Suite 650 

Englewood, CO 80111 
1-800-288-8606 or 303-220-0600 
Fax: 303-770-0253 


I Please send complete IWCE attendee information when it’s available. 


Wl Please contact me regarding IWCE exhibiting opportunities. 


Name: 

Title: 

Company: 

Address: 

City: State/Province: 
Zip/Postal Code: Country: 
Phone:* Fax:* 


Produced and managed by: Intertec Presentations, a division of Intertec Publishing. 


*International guests, please include city and country codes. 


rofessional services 


GE PORTABLE SERVICE 
+ FAST TURN 
* WARRANTY 
* $48.00 hr./2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 
502-683-0936 = 


Hayes, Seay, Mattern and Mattern 
CTA Diviston 

PLANNING AND DESIGN: PLUS: 

*2-Way Radio + Complete A&E Services 


* MW & F/O * Bldgs, Towers, Pwr Sys 
+ CAD/MDT/AVL/Paging * Structural Engineering 


Bus, 1804) 239-9200 P.O. Box 4579 
FAX: (804) 239-9221 Lynchburg, Virginia 24502 


THE PORTABLE DEPOT... 


KEEPING AMERICA COMMUNICATING FROM COAST TO COAST 


y ¢ FACTORY TRAINED TECHNICIANS « 
36) * SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED « 
* MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS » 
Route 2, Box 338C © Lynchburg VA 24501 
ERICSSON 2 814-237-3427 


ALCOM 


David C. Allen 


System Consulting & Technical Services 


P.O. Box 817 (208) 939-6950 
Eagle, ID 83616 davida@ primenet.com 
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Advertising 
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Overland Park, 


KS 66212-2215 
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FREDERICKG.GRIFFIN,P.C. 


3229 Waterlick Road 
Lynchburg, VA 24502 
(804)237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi-Site Propagation Analysis 


PORTABLE 


PORTA‘TECH) rectmacar 


121 Crowell Lane * Lynchburg, VA 24502 


Factory Approved Nationwide 
*Current Product Lines 
FACTORY TRAINED *Voice Guard Certified 
TECHNICIANS ¢ Public Service Trunking 
FORQUALITYSERVICE © Surface Mount Technology 


804) 239-3049 


4 GE Portable Radio Service Depot 


Pacific Consulting Services 


Radio Coverage Studies 
Feasibility Studies 

System Evaluation & Design 
Project Management 
Specializing in Public Safety 
607 S. Charleston, Bremerton, WA 98312-4507 
(360) 377-5884 FAX: (360) 377-6144 


PLANNING, DESIGN, AND IMPLEMENTATION 
OF TELECOMMUNICATIONS SYSTEMS 


Mobile Radio Systems Addtessing/Mapping 
Cellular and PCS Networks Feasibility Studies 
Yehicle Location Systems PSAP Design 

Mobile Data Systems Procedures and Training 
Basic and Enhanced 9-1-1 Facilities Management 
Computer Aided Dispatch Facilities Design 


Telephone Networks Electrical & HVAC Systems Database Design 


1-800-247-4796 

RCC Consultants, Inc. 
10 Woodbridge Center Dnve. Woodbridge, NJ 07095 

Offices Nationwide and International 


“LCC 


Formerly RAM Communications Consuitants, Inc 


It's Dusk. 

Do You Know 
If All Your 
Tower Lights 


Are Working? 


Com nenlentions site : 
onitorin en 
fo monitor the status 
of various alarm ~ 
conditions suchas: 


Automatically reports to « ‘central: 
computer for alarm notification.” 


») Hark Systems, Inc. 
K 768 Travelers Blvd. 
Systems| Summerville, S.C. 29485 
Wiktress| IRELESS (803) 875-4480 
1-800-367-4275 


Fax: (803) 873-5277 


Classified Info: 
$00-347-9375 


Dispatch Centers 

Tower Site Specifications 
Full GIS Services 
Propagation 

sau 

Terrain Digitization 
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INTERNET 


Give your company an edge! 


Vv INCREASE EXPOSURE TO PROSPECTS 


VY SAVE MONEY ON CUSTOMER SUPPORT 
Y COMMUNICATE EFFECTIVELY VIA E-MAIL 


Call Bobby G. Thompson & Associates now to get 
a professional web site for your company. 


(602) 460-1874 


www.LMRCENTER.com 
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D H Marketing Company 


Manufacturers Representatives for 
Wireless Communications Products 
A Paut Denwact - Canrcit HoLLincswornTH ComPaNy 


6015 Lohmann's Crossing, Suite 101 
Lago Vista. TX 78645 


Fax: 512-267-7760 


Employment 


ELECTRONICS TECH 
Join the team of a rapidly growing 
Motorola MSS in sunny Jacksonville, Fla. 
3 years experience required in portable 
and mobile repair. Excellent health 
benefits, 401(k) and bonuses. 
Fax résumé to: (904) 783-2876 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities in 
Indiana, Kentucky and Arkansas has immediate need for Mobile & 
Portable Two-Way Technicians and Sales Staff with 2 or more years 
of experience on Motorola, G.E., Kenwood, Standard, LTR or simi- 
lar equipment. FCC or NABER Certified. Full benefits, competitive 
wages, incentive bonus package, excellent working conditions and 


advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


SERVICE MANAGER WANTED 
Fast-growing Southwestern Motorola MSS and full-line 
dealer needs experienced working service manager 
10 coordinate all in-shop and field service in fast-paced 
operation with 10+ technicians. The candidate must 
have previous service manager expenence and should 
be familiar with Motorola products, including trunking. 
CentraCom consoles and paging. Applicant must be 
customer onented. have a positive attitude and be a 
team player 


Salary is commensurate with experience and 


FIELD SERVICE 
TECHNICIANS 


FAST-GROWING COMPANY. 
POSITIONS AVAILABLE. 


WIRELESS SYSTEMS 


SCI provides integrated solutions & on-going 


support to the wireless marketplace. We cur- 
rently have Chicago-based, nationwide & 
international projects in the following areas: 


includes benefits package. 


Sand inquiries 1o 
Classified Advertising Coordinator 
Mobile Radio Technology, Dept. 950 
9800 Metcalf Avenue * Overland Park, KS 66212 


* Microwave CDMA/TDMA 

* PCS * Switch Development 

* RF Systems =» Switch Database Support 
* Propagation »* Software Development 


* GSM * Int'l Field Support 


oC] 


Experienced Sales Rep 
sought for 2-Way sales position in 
Western and Northeastern Nevada. 
Hard work will earn you great pay and 
benefits in this hunting and fishing 
paradise. Slackers need not apply. 

Sierra Electronics 


PO Box 1545 
Sparks, NV 89432-1545 
EOE 


4736 Main St., Suite 7 
Lisle, IL 60532 


Fax: 630/960-2993 
Ph: 630/960-2947, EOE 


Professional 

Natlonal Sales Manager, Manufacturer of leading edge trunking and networking equipment 
for SMR two-way radio systems is looking for a National Sales Manager to be based out of Its 
Raleigh, NC facility. This person would assume responsibility for all domestic sales, to include a 
continued effort in establishing and supporting a sales organization within the US, A minimum 
of 5 years marketing experience in the SMR Industry Is a requirement. The position offers ben- 
efits along with an attractive salary and Incentive plan. This Is a ground floor opportunity with 
tremendous potential for the right individual. Please fax resume to (919) 852-0997, 


Technical 
Fleld Techniclan, Manufacturer of leading edge trunking and networking equipment In the 
SMR two-way radio systems Is looking for qualified technicians to be based out of Its Raleigh, 
NC facillty. Extensive travel throughout the US and abroad will be required, The Individuals 
must be experienced in the installation and maintenance of SMR trunking systems that incor- 
porate LTR, GE, and Motorola Privacy Plus trunking protocols. Experience with conventional 
community repeater systems is also required. Point-to-point tower linking experience using 
microwave, spread spectrum, etc. would be a plus. The position offers above normal salary 
plus full benefits. This is a ground floor opportunity with tremendous potential for the right 


individual. Please fax resume to (817) 284-2907. 
¥ 
& svveil vk 


Smartlink Development, L.P. 


February 1997 


FROM HOUSTON, TEXAS 
TO NEW ORLEANS, LOUISIANA 
AND ABROAD 


DATACOM is looking for 
highly motivated two-way 
communication and/or microwave 
(digital or analog) technicians. 
Salary is commensurate 
with experience. 
Excellent benefits package, 
including 401k pian. 


Fax résumé to: 
318-269-1284 or 


Mail to: 
DATACOM 
1710 West Willow Street 
Scott, LA 70583-8510 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PCS / Cellular System Design Engineers 
+ RF Engineers & Managers 

« Cellular Techs & Mgrs. 

¢ Paging & Two-way / SMA Techs 

« Facilities / Interconnect Engineers 

« Site Acquisition & Zoning Mgrs. 

* Construction & Project Mars. 

* Executives / VP's / GM's 

« Marketing & Sales Mgrs. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
«Managers «Sales Technicians » Engineers 
Employer Inquiries Invited 


ae Communication Resources, Inc. 

2 The Communication Personne! Speciatists 
P.0. Box 141397, Cincinnati, OH 45250 
606-491-5410 Fax 606-491 4340 
E-Mail, Carearcom@AQL.com 
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Classifieds 


Employment 


CONXUS” 


(Formerly PCSD Corporation) 


FIELD ENGINEERS 
FIELD TECHNICAL MANAGERS 


CONXUS™, a winner in the FCC narrowband auctions, is designing and constructing 
a nationwide communications system to offer advanced wireless messaging services. 


We are currently seeking individuals of top technical talent to install, maintain, test 
and repair network components for our transmitter sites. Positions will be avail- 
able in various locations throughout the United States. Tasks will include base 
station and local/regional terminal switching center installations, upgrades, 
inspections, preventive maintenance, routine and emergency repairs; identifying 
and resolving RF interference, RF coverage issues, network throughput, network 
RF and data transmission problems; resolving customer reported concerns 
affecting operations; and assisting sales personnel at shows and demonstrations. 


Minimum qualifications are a technical institute certificate in engineering tech- 
nology, equivalent Military or job-related experience, two years experience in 
maintenance/operations in two-way radio, microwave, paging, satellite or data 
transmission networks, a valid US Driver's license, satisfactory driving record, 


and a willingness to excel in an entrepreneurial environment. 


Qualified candidates should send a résumé and cover letter to: 
CONXUS™, ATTN: HR/FE/MR Department 
15 S. Main St., Suite 810 * Greenville, SC 29601 * FAX: (864) 241-8191 
Internet: hr@conxus.com 
EQE M/F/D/V 


Radio Technicians 
Motorola MSS/Full Line Dealer of 27 years 
has immediate openings for 2-Way Bench 
and Field Technicians. Must have 4 years 
experience in installation, maintenance 
and component-level repair of major brand 
communications equipment. We offer ex- 
cellent salaries and competitive benefits 
package, Factory Training Provided. Mail 
or fax résumé to: 


First 


P.O. Box 2234 * Tallahassee, FL 32316 
Fax: 904-575-2867 


TWO-WAY TECHNICIANS 
GLOBE, ARIZONA; MSS SHOP IS LOOKING FOR 
TWO-WAY TECHNICIANS EXPERIENCED IN ALL 
MOTOROLA EQUIPMENT, INCLUDING PAGERS, 
PORTABLES, MOBILES, REPEATERS, BOTH 
CONVENTIONAL AND TRUNKING, NEW AND OLD 
WORK INCLUDES: BENCH REPAIRS, FIELD REPAIRS, 
TOWER WORK, AND INSTALLING 
MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT 
PLEASE SEND RESUME TO OR CALL 
ROY D. HUDGINGS 
SHORES COMMUNICATION CO., INC. 
P.O, BOX 2626 


GLOBE, ARIZONA 85502 
PHONE; (520) 425-5870 
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Wireless Opportunities 
MULTIPLE OPENINGS ! 


ENGINEERS 


and 


TECHNICIANS 


Autoplex 1000 Switch 
Series I, Series II Cellsites 


MTSO, 5 ESS 


* Installations * Optimization * Maintenance 


@ 1 Year or More Assignments 
+ Paid Weekly 
+ Benefits, 401K available 


773.774.0001 


FAX: 773.774.5571 
6584 NW, Hwy Chicago, IL 60631 
email; FScontract@ aol.com 


Call or sand resume to. — 
FIRST SEARCH~ 


Urgently looking for 
Regional Sales Managers 
currently working in 
Land Mobile Radio Sales 
interested in Part Time—Good Pay. 
Fax résumé to 316-825-4324 


Field/Bench 
Technician 


Motorola MSS Trunked & 
Conventional Equipment 


Excellent Compensation Package with Competi- 
tive Hourly Rate & O/T with outstanding benefits 
including Health and Life Insurance, Vacation, 
Holidays and 401K 


Call, write or fax resume to: G. F. Hill 
industrial Communications and 
Sectronics tac. 

100 Marion Drive + Kingston, MA 02364 
Tel: 1-800-323-7212 + Fax: 617-585-7817 


| Industrial ; 
Communications 


Equa! Opportunity Employer 


FIELD RADIO TECH 


Motorola MSS/Full-line Dealer 
has openings for 
Field and Bench Techs. 
Motorola experience preferred. 


Mail or fax résumé to: 
TRI-CO 
COMMUNICATIONS 
P.O. Box 2319 
Inverness, FL 34451 
FAX: 352-344-4142 


HAWAII CALLS 
Full Line Motorola Dealer 
14-year history, sites, cellular, paging 
Great Potential 
BUY/INVEST 
800-670-6195 


Classifieds 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mobile 
Communications Servicing. $375.00 
Call or write Mobile Training Institute 

for free information: 


P.O. Box 8278 EB 
Lumberton, TX 77657-0278 
(409) 755-7838 


It makes CENTS to advertise 
_ in Mobile Radio Technology! 
4 Call Michele Greer to find out 
how your business can profit! 
800-347-9375 
Fax: 913-967-1735 


PAGER REPAIR LABELS 


Print your own cap codes, frequency, 
Js and bar- ard and bar-code lables in house. 


i, ADVANCE LABEL & TAG 


1725 N.McDonald McKinney TX 75069 
1-972-542-5345 1-800-466-5345 
FAX 214-548-2518 


WE BUY & SELL USED PAGERS 
¥800- 336-6825 
A Buy & Sell Used Pagers 

Lowest Flat Rate 
Repair 

Recrystal 

Used Pagers Wanted 


Fast, Express Turnaround ; 


| aAdadadadd 


D&L Communications, 3512 Cavalier Or.» Fi. Wayne, IN 
BRARR RAR BRRR AERA RR RRR RRR RRR RRR 


(ik 


PAGER INTERNATIONAL CRYSTAL 
CRYSTALS MANUFACTURING CO, INC 


GUARANTEED. 


Many In Stock! 

Call Mark or Cecelia at ICM 
1-800-725-1426 
--- Simply The Best! 


_CRISTIENICS 
arts ° crystals ° Savipmens 


yeCo 


internanonel, inc. 


Se 
fy. 
4, 
¢ 


a © fax 954-49 


on PARTS areas 
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PRECISION QUARTZ PAGER 


CRYSTALS 


1,000’s of frequencies available! 


STOCKED & READY TO SHIP! 
DECADES OF CRYSTAL MANUFACTURING 


* ALL SIZE ACCOUNTS WELCOME Lifetime 
* LARGE QUANTITY SPECIALISTS 


* CONTRACT PRICING AVAILABLE 
LCD'S CODE «4 ORIGINAL 
BREAKERS PROGRAMMERS 
“PCI - The carrier’s preference” 


SS PAGECORP INDUSTRIES Orley 
SX 1-800-957-8700 mca 


Mon-Fri 8-5pm 


Int'l Calls « Ph: 714-721-1621 * Fax: 714-721-1030 
Company Checks & Major Crodit Cards Walcome! 


Visit Gur Web Site @ www.pagecorp.com 
Circle (103) on Fast Fact Card 


PageTec 


WE PAY TOP DOLLAR FOR YOUR 
NEW AND USED PAGERS 
Pager recrystal, Pager repair, 


Uniden ¢ Motorola * Nec * Panasonic 
Fast turn around, Buy & Sell 


2179 S. Parker Rd. « Denver, CO 80231 
Phone: 303-337-0190 * Fax: 303-337-1549 


Ask for Avi or Eric! 
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Classifieds 


Equipment for sale 


FOLLOW THE LEADER 


IN QUALITY: RADIO, PAGER, OEM CRYSTALS 
Channel elements, tone reeds * A genuine crystal manufacturer 
¢ State-of-the-art, 100% quality-control on every single crystal 

@IN LONGEVITY: OVER 30 YEARS 
Standard of quality since 1967 * Custom orders 
* Huge inventory * On-time delivery * Proven 


unsurpassed reliability at the fairest price 


800-252-6780 « 


FAX: 405-224-8808 « http://www.sentrymfg.com 
SENTRY MANUFACTURING COMPANY 
1201 CRYSTAL PARK *PO BOX 250 «CHICKASHA OK 73023 


ROCK-SOLID CRYSTALS FIRST TIME, EVERY TIME: SENTRY 
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Equipment wanted 


WANTED 
Used Zetron 45B 


605-238-5400 
800-925-5362 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 
WANTED 
USED SERVICE MONITORS 
IFR/MOTOROLA/MARCONI 
408-929-2244 / FAX: 408-929-0962 
CALL ME LAST FOR BEST CASH PRICE 


WE BUY USED RADIOS 


¢ Motorola UHF: Mitrex, Syntor (100w) 
* Micor Low Band (100w) 
* Portable radios (Motorola UHF) 


Tel: (800)761-4016 Fax: (212)304-1969 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 


Buy-Comm-Co. 
1-800-347-4121 


GLENAYRE paging stations, VHF, 
Series 90, dsc control, 75-100w. 
QUINTRON 72Mh2z transmitters 

and receivers 

802-775-6726 » JOHN SUKER 

CENTRAL VERMONT 
COMMUNICATIONS INC. 
Mendon, VT 05701 


Accessories 


FLIP-PHONE 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood. 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/filters, TCXOA 
Cail us last to sell any of the above 


4614 E. McDowell Ad.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


BUY » SELL+ TRADE 
All Bra ine of 2-Way Radios 
and Equipment 


; Avenues Billings, MT S9102 
9220 « Fax: 406-252-9617 


Catlar wmite for currant fyor 


Advanced RF Design, inc. ; 


Low Noise Preamps ¢ 
180-170 MHz Gain >24 dB NF <0.4 dB 


S 450-470 Mhz Gain > 18 dB NF <0,45 dB $ 


Priced from $65.00 to $70,00 
1 yf, warranty 


S Call (609) 448-0910 (9 AM-9PM eastern) $ 


*Marconi 2955/2957A 
*«Wavetek CT 2500 


$5800 
$3500 


Communications Signaling. Inc. 
Call: (800) 423-2565 
or in CA(805) 251-2244 


LEAR-OUT SALE 
Mot. Mocom 70 37MHz 
GE Exec 37M 
® Accys FREE wieach radio # 
Mot Micor 330w 42-50 
GE Mstr It 300w 30-36 
GE Mst li 100w 37MHz 
Mot. Micor 100w 37MHz Dual Rx 
ProCom It ckspateh modules Consoles 
Kenwood TKSG0S LTR 
Mot. Moxy VHF 
Uniden VHF 
Many patsirados 
fi & R USED RADIOS « 330-759-1755 


Vehicular 


*Motorola PAC/RT® fully compatible 
™ ¢"First man out" with priority sampling 
= ¢Multiple vehicle operation: up to 256 units 


Model SVR-200 Synthesized UHF 
ep eater 


*Synthesized-All parameters PC | a 


ee 


PART# Li8500 
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LITHIUM ION BATTERY 
850mA SLIM 


(310) 809-5090 FAX (310) 809-1248 


== *LTR®, EDACS® & Motorola trunking compatibl 
* Optional remote channel steering via DIMF 

m™ *Easily interfaces to any make or model mobile 
* App notes available for most public safely radio 


© Public Safety - Wide area coverage without satellite receivers 
¢ EMS -Paramedics maintaincommunications even inside building: 
¢ Utilities - Crossband repeat works with existing lo-band system: 
© 800/900 Trunking - Mobile coverage with a low power handhek 
¢ Fleets - Eliminate pagers, cell phones and missed calls. 


= 1198 Pacific Coast Hwy <_< ~_ 
Suite D-286 KO 
PYRAMID sea Beach CA 90740 SSS. 


COMMUNICATIONS (310) 430-5892 
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Classifieds 


INDOOR SERIES 


ze Rounded corners 
ve Powered textured finish 

ve Adjustable rails (front to rear) 

Ze Two doors with locking system 
ve Available in: two heights... 

3} inches and 42 inches 

and three depths.,.17 inches, 


25 inches and 34 inches 


D.D.B. UNLIMITED 
THE CABINET PEOPLE 


800-753-8459 


HEAVYWEIGHT 
CHAMPIONS!! 


BOTH SERIES ARE: 
ve SHIPPED 
VIA UPS 
ve NEMA RATED 


ve MADE OUT OF 
OUR OWN 
ALUMIFLEX 


OUTDOOR SERIES 


s+ ALUMISHIELD—Top cover protects 
cabinet from the sun's heat and 
fulling ice 

ve Rails—Fully adjustable and 
ulodine coated 

2+ Doors—Front and rear doors secured 
with stiinless steel padlocking handles 

ze Vents—Front and rear, top and bottem 
with filtered panels (included) 

ve Available in: three heights... 

50 inches, 62 inches and 78 inches 

wm three depths,..25 inches, 

34 inches and 42 inches 


DATA COLLECTION BOXES 
AVAILABLE 
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Unbelievable prices on 
mobile RADIOs and 
Telecommunications products: 
Motorola (UHF and VHF): 
Gp300, SP50, GM300, VISAR 
SmarTrunk |! controller and Logic boards 
for GM300/M120, GP300/GP88. 
Send your order for immediate delivery 
(COD accepted) 


Fax: 817-763-0810 © Phone: 817-763-8037 
AMI APPLIED MICROLOGIC INC. 


mer OPV doe IE 
Handheld Repeater Controller 
Spectrum Electronic Products features of heaHRC-1 Oinclude 
introduces the world's first voice Der, DTMF Controland 
handheld repeater controller, programming, hang and timo- 
Nolargerthan most handheld out timers. Digital Voice Oper- 
radios, the HRC-10 converts ated Squaich (DVOS™), to 
a single or dual-band radio lemetry tones. ard private 
into a full featured simplex or voice mail slot. $299 
duplex repeater systam. Kay g90-566-2788 
httpAvww.spectrum-usa.com fax 408-336-9461 


SM HIM DIS 


Pager Labels 1467 LeMay, Suite 111 
Cellular Labels ‘ao#ton, Texas 75007 


Art Design Fax 972-242-0959 


Custom Labels 


> |NCHOR 
_ =GRMPHIG 


EAGLE TECH INC. 
96/97 CROWN VICTORIA - LUMINA 
BRONCOS-BLAZER-CHEROKEE 
Behind the Grille Speaker Brackets 
NO HOLES Drilled Installation 
FULL UNTRAPPED SOUND ah Siow 
FROM BEHIND THE GRILLE be?"* 


WIG WAG FLASHERS 
Solid State Driven Relays 
100% Solid State Etectronics 


5 Models to choose from starting at $ 29.85 
Quantity discounts available. 


TEL: 1-800-414-3245 


> 


ANDREW. 


*HELIAX® Coaxial Cable 
«Connectors and Accessories 
*HELIAX® Cable Assemblies 
*RADIAX® Cable 


0 Quality Products 
0 In-stock 
? Personal Service 


get on the road before 
that HVAC failure has 
affected your entire 
radio system? Our 
temperature alarms 


can notify you of 
impending problems. 


If your systems are in critical demand, 
you can't afford to be without one. 


Call Larry Spalding at 
NW Engineering (970) 272-3008 
to find out how $34.95 can protect 
your investment. 
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CENTRACOM Il 
-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 7 days. 


CENTRACOM If 


Reprogramming and 
Used Parts 
NORTHEASTERN 
Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


February 1997 
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Classifieds 


Equipment for sale 


2-Way Radio 


Two-Way Radio Dealers: 

Custom 2-piece surveillance microphones include 
earbud and clip on mini-mic with PTT, 

Made for: Motorola GP300, P110, SPS0, 
Alsomfg. for: S Kenwood, TEKK, Yaesu. 


(5 pieces minimum. C.O.D., 
F.O.B. Klein Electronics) 
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designs are technically accurate, all’p 

are. tested | OOMbefove aginst ea 
Antenex manufactures mobile, portable and base 
antennas for 2-way radio, cellular and data teleme- 
ty applications. Antenex also offers custom anten- 
nas for a variety of frequencies and applications, 
and a wide selection of made-to-order coaxial 
cable assemblies, Most dealer orders are shipped: | 
the same dayl With Antenex, you have peace of 
mind because we provide you with superior quali- 
ly, excellent craftsmanship and fast delivery. 
Antenex looks toward the future. 

Our commitment is to be the best. We are con- 
stantly learning, continually looking for ways to 
improve and always listening to you. Our dedica- 
tion is second to none, so don’t settle for second 
best. Increase your profits with the assurance of 
Antenex quality, service, price and technical excel- 
lence. If you haven't tried Antenex, please cal! 
today for a catalog. It’s time for a change. 


ANTENEX: 


Oder (800) 323 - 3757 
FAX (800) 851 - 9009 
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Earpieces!! 


Klein 
(800) 959-2899 


> e-mail: rklein@kleinelectronics.com 


fax: (619) 631-1163 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 

Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 

Any desired Frequency available 
for fast delivery. 

Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 

We Buy Used Elements 

Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


lem 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


QUALITY 
CHANNEL 
ELEMENTS 
GUARANTEED. 


Call ICM 
1-800-725-1426 


--- Simply The Best! 


g PAGERS 


pice bccn FOR 


wag LESS! 
1- 888-GO-WETEC 


Classifieds 


SERVICE MONITORS 
FOR SALE 
MOTOROAL R-2001/A .$3.900 WAVETECK 300B . $2,800 
MOTOROAL R-2002/8 ... 4.300 WAVETECK 30005 4,000 
MOTOROL r-2008'c........ 4,800 WAVETECK 3100s 5.000 
MOTOROLA R-2200/B .. 3,800 CUSHMAN CE-SO-A' ... 3500 
5.500 CUSHMAN 4000 ... 3,500 
3,900 STABILOCK 4040. 5,500 
2.800 STABILOCK 4031 10.950 
3.800 STABILOCK 4922. 2,900 
7.500 MARCONI 29552957 . 5500 
22.000 IFR 1200-S 6.200 


RF IMAGING & COMMUNICATIONS 
408-929-2244 FAX: 408-929-962 
HTTP://WWW.BEST.COM/~RFIMAGE 


Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two -Way Radios and Systems 


MOTOROLA R-2410/B 


IFA 500-4 on... 
IFR 1000-4 

FR 1000S" 

IFR 1500 

(FR 1600 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


TO: WHOM IT MAY CONCERN 
FROM: DAA AND ASSOCIATES 


It's growing—fast. It's changing—weekly. 
It's affecting business—domestic and 
international. It's the wireless communica- 
tions industry. This is an industry thal won't 
stay the same—it's practically exploding with 
growth and change. 


Our goal at DRA and Associates from the 
beginning has been to set a measurable 
standard for a quality service at the highest 
performance and durability possible. so that 
the businesses using our portable commu- 
nications can depend on and confidently 
expect the best 

When it comes to equipment and supplies 
for the wireless communications, we ofter 
Two-way radios, paging, cellular services 
and equipment 

Maximize your productivity. Simplify your life. 


CONTACT US TODAY AT (915) 544-1957 
AND ASK FOR DAVID AVALOS. 


“BUY -SELL - TRADE 
| Quality used equipment such as Motorola, 
| G.E., EFJ, Midland, Radius, Etc. Contact 
| us when you need equipment or when you 
have something to sell. Replacement 
- parts and units of all types available on 
= short notice. 

GET ON OUR MAILING LIST! 


(Please mail or FAX us your letterhead) 


MDM Radio, Ltd. 
7112 W Roosevelt Rd. 
Oak Park, II. 60304-1809 


Tel (708) 848-4210 
FAX (708) 848-0230 


Equipment for sale 


smallest radio, hand held or even a microphone. 


FEATURES 

* Non-Volatile Memory 

* Micro Miniature Jack ! Plug 

+5, 10, 20 DPS O1 Custom Time Base 
* ANI / ENI 90 Digits Each 

°9-26 VDC @ 5ma 

* Mic Mute / PTT Output 

* 1 kHz Tone Feature 

* CW ID Option 


Pipo Communications 


Emphasis is on Quality & Reliability 
P.O. Box 2020 © Pollock Pines, California 95726-2020 
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AE-1... ANI / ENI* 
High Speed DTMF Encoder 


The AE-1 is a High Capacity MICRO MINIATURE ANI / ENI DTMF ENCODER designed into a 
micro computer to generate the most precise, clean and transit-free DTMF signal...ever! 


The OPTIONS and POSSIBILITIES of the AE-1 are ENDLESS! 


Being familiar with the PIPO ANI VER 4.0 features, any DTMF string configuration of 
pauses, waits, delays, speed adj., xmtr plt, memory connect and more are possible. 
Superb engineering and suriace mount components allow this unit to fit into the 


EASY PROGRAMMING 
* Field Programmable 
W/ AE-1 Programmer 
* PC Programmable 
Ws AE-1 PC Interface Box 
+ Free Factory Programming 1-5 Units 
* Re-Programmable Anytime 
* ANI. Automatic Number Kientfiration 
+ ENI_.. Emergency Number identification 


ald 


Qty. Pricing Available 


or FAX 916-644-7476 
75521.3273@compuserve.com 


MOTOROLA RADIOS 


RADIUS — RADIUS — RADIUS 
Tons in stock at USA‘s lowest prices 
SP50—P110—GP300—SM50—SM 120—M120—GM300 
will absolutely be SHIPPED TODAY! 


Full line of previously ownedtrunked & conventional radios 


HT600/ VISAR/ HT 1000/MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/ MAXTRACS/ 
PP1O00X/ MTX/ MTX8000/ VISAR/STX/ EXPO 
RADIO EXPRESS INC. 

OFC: 703-266-1928 FAX: 703-830-8710 
All major credit cards accepted 
Worldwide Web http:/ /wiww.internet.com/ radio/ 
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_ USED EQUIPMENT SALE 


o c VE changer 


1 Ob CENTURY I 
' GL CENTURY Ho 
NMOL Ets 


DAIHZ matte ward 
sine DIL rs 


‘ 2 9 $2 
’ SWOMILE musts @ ace Sirs 
mI 

1 GE 4B XIA sree 
1 PLECIHG: $3 
1 Gt Pra 549 
STANUARD CM $5 
| MOTOROLA APCOR P+ $250 
' S Stoo 
3 50 


MOTOHOLA APCOR SPSBas 


cipstals anh 
JOHNS MOTOROLA ON, $3 ang up 
CALL FON AVAILABLE FAFO. AND PRICES 
THE COMMUICATIONS CO. 
{716) 427-0830 + FAX (716) 427-7163 
All prices ore PLUS SHIPPING, C.0.D, Cash $25 min, order 


\ CANADA 


CRYSTALS 
Pager, Radio, OEM, Custom 
— Shipped within 6 business days 
— Unconditional lifetime warranty 
— Most crystals are $11.95 each 
— Volume discounts available 
— Channel elements (recrystal yours 
or supply ours—most popular makes) 


We also supply dash- and floor-mount 
brackets for pickup trucks, and fender- 
mount antenna brackets for the Dodge 
Ram trucks. Extension speakers for 
2-way radios also available. 

Give us a call for a complete brochure. 


...Experience our friendly servicel! 


WEST CRYSTAL CO LTD. 
Since 1980 


Tel: 250-765-4833 
Fax: 250-765-3308 
10-2550 Acland Road 
Kelowna, BC VIX 7L4 
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-I Programming Adaptor...$119.95 
ompatibte with "RIB" unit, 
ugged steel case, 


“IM Pocket Programmer,..$169.95 
ro-Size Design for Convenient Poriabitity and Field Use, 
Surface’ 
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Equipment for sale 


SZ 


MPMANUS 
OMMUNICATIONS 


STOCKING 
NEW 
NEC 


PAGERS 
* Pager Repair ¢ Refurbished Pagers 


¢ Factory-trained techs * New Motorola & NEC Pagers 
* Fast turnaround * All freqs. available 
* All work guaranteed ¢ Parts, accessories & 


—We Buy Pagers —— 
"ONE CALL GETS IT ALL” soreness 


400 North Fifth Street Paging i )} 
they rkansas 72315 Systerns 


Blytheville. Arkansas 72315 4 
Phone: (501) 763-6250 * Fax: (501) 763-6533 Gamertag Saale 


¢ PAGERS * PAGERS « PAGERS * PAGERS» PAGERS « PAGER 
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Authorized Dealer 


Ra NOW Featuring TELEX 
We Feature a Full — of 
Headsets and Ear-mi 

HOLESALERS * We carry a large variety of Brand names such as: 
Antenex, Astron, A.W. Cases, Decibel, Jbro, 
Maxon, Midland, MX-COM, Tekk. Telex, 
TCC, TPS, Vertex, Relm. Ritron, Cable 

* We have Flat Rate Repair Service. 

* We Do Installations of MX-COM boards 

¢ Your One Stop Warehouse for All Your 
Communications Equipment Needs 

* Wholesale Prices to Dealers Only 


NICATIONS 


YY RCW IS NOW ON-LINE 3Y 
FREE for qualifying dealers. Call or Fax 
Request for FREE Software & Access Code! 


(800) 726-9015 » (612) 884-8352 
24 Hour a Day FAX (612) 884-8356 
CHECK US OUT ON THE WEB TODAY 


http: /www.radiocomm.com 
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mpatible (het 
© Programmin 


¢ 


pi ee 
{ FULL LINE OF PROGRAMMING 
CABLES AVAILABLE 
NEW! GP-350 Cable 


RADIUS’ SP50. ._. $Call 
Package Deal Oiscounts_ {5% 


program 


GPI0OIP 110. HT50/P 100. STX 
Gerrem, VISAR. JEDI, HTT 
SABER. SPECTRA®. RADIUS’ 
MOBILES, MAXTRAC’, and More! 


PA-II Programming Adaptor...$139.95 
+ Contains rechargeable NI-CAD Batleries; 

Parfact for field use and Portable, 

Laptop & Notabook Compulers. 
+ Status LEDs: Power On and Charge. 

+ Power Switch, 

* Power / Charger Included. 

Runs for B continuous hours, 

fron a full charge 


punt Technology (SMT), 
- Works for hours on one charge, 


i Pifaris. industries . 


19800+782:8571 = 


470 Armour Drive NE « Atlanta, GA 30324 = aaa Info: £0472 0722 © | ° Fax: Basin el gn 


Privos, Avalablty ant spociicalons are tubiect Yo change without notice Shipping and 


Same Day Shipping from Stock! 


Circle (115) on Fast Fact Card 
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Now, here’s a switch! 


GHARGEGUARD 


aviomane OA ///IEGZ wmer switen 
for Two-way (ad0s. Cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!'! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
“eg? ONLY $74.95 ts 


NB 12N 
OL? MODELS Avan AH: £ 


CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 

DEALER KIT" 


400 Highland Avenue 
Altoona, PA 16602 


B00-4583410 


199) Cranach 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
$825 Systems Conirol head ................. ' 
RANGR/Detta EDAC Table-top station .......... 
PE/MPX/PMIl New parts et call with P/N 
PC202S VHF PCS Pon. winew battery sinaiecangeeaet 
PAUCMX 450-470 MTL Port. wichgr . in 
MDR Handset 344A37B39P1 New occas 
MPI UHF 4w tech, special vacua 
MPI 8-unit multicharger checked 
Rangr 450-470 less acc. 100w .... 
Rangr 30-42 less acc. 100w NEW 
Delta-SX VHF 110w less acc 
Delta-S VHF 110w less acc 
Delia-S 450-470 less acc. 100w 
Delta-S 450-470 40w 0 acc 
Detta-S 42-50 less acc. 110w 
Detta-S 42-50 less acc. 60w 
MVS Control panel 16-channel, scan i 40 
MLS-1 Control panel 8-channel, scan., 40 
MLS-| Control panel 16-channel, no scan 40 
Speaker mic. PCS MRK PLS MPI MPA mde 
MLS UHF with accessories . KAD 
DSTAO1 MVS Desk-top station NEW . 
MASTR Il C-500 multi-cnannel head NEW 25 
MASTR Ii 150-174 110w from 115 
MASTR Ii 42-50 110w w/acc 
$-990 128-channel head w/warranty 
CH6SA1 MPA 6-slot charger NEW 
MPS’/MPR/MPX/MPHMPD Chargers ......... call 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road + Forest, VA 24551 
Tel: 804-525-0068 * Fax: 604-525-0078 


MOTEL 


PART NUMBERS 


ca. Srasrco 


PH: 937- 773-6255 
FAX: 937-773-8003 


Classifieds 


Equipment for sale 


THOUSANDS OF 
Ss MOTOROLA PAGERS, 
ae i PORTABLES & 
tates om RADIOS 
IN STOCK 


Systems Dealer 


MOTOROLA RADIOS FOR LESS 
WETEC ELECTRONICS ® 


Radius MOTOROLA 


Authorized Paging 


e-mail your orders to: wetec1 @usit.net Systems Dealer 


1-888-GO-WETEC (END USERS ONLY) 


19? 38 Se 2 
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USED RADIOS 
at Low Prices! 
*MICOR *GE 
« MITREK * RCA 
* PORTABLES * ACCESSORIES 
= MOCOM 70 TONE ELEMENTS 
* MAXAR * CHRYSTAL ELEM 


USED MASTER II STATIONS 
LOWEST PRICES AVAILABLE!!! 


0 


° ’ LOW BAND 
ree cums nea |e ee GE Equi Se eT ees 
o Seoramas sei 150-174 Mhz 35 WATTS SIMPLEX 
150-174 Mhz 
CHANNEL ELEMENTS 0 4 Used Base Stations 150-174 MHZ 35 WATTS SIMPLEX 
} & More! 150-174 Mhz 65 WATTS REPEATER 


150-174 Mhz 100 WATTS REPEATER 


j *s | 150-174 Mhz 100 WATTS REPEATER 
4 Used Stations, Parts & PA's 150-174 Mhz 100 WATTS REPEATER 


U a Best t Pricing Available! UNF BAND 
406-420 Mhz 65 WATTS REPEATER 
450-470 Mhz 100 WATT REPEATER 


B40 EXPRESSTECH 


D&L Communications, Inc, 3512 Cavalier Dr., Ft. Wayne, IN 


1-800-334-9653 
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STATION IDENTIFIERS 
QO Morse code and Voice iD 
O 3 monitors and 3 timers 
QO Several models available 
QO Special prices for a limited time 


RACOM 800-722-6664 


216-351-1755 


YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS $9.95 


Channel Element HO/Kirby Ent. 
4120 Kirby Ad, Cincinnati; OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


Service Monitors: 
1FR 1500(mirt)-$6,000, Marconi 29554-S3,900: 29558-S4,900, 
Cushman CES1 10-S3,900. CE6030-S4,500 
Motorola R2600C CBS-$17,500; R2001D{mint)-$6.000; 
Marconi 2022A 1000MHz Synth. Sig. Gen,.-$1.500 
New Motorola MSR2000 UHF 100w Rptr, $3.900 
Wanted: |FR Monitors, HP Spectrum Analyzers 


Friendly, competent service. 


(e) 
Dealer pricing to the trade. ICOM 
We do the volume go you don’t have tol 


NEW R8500 RECEIVER NOW SHIPPING. 


AXSSWS Security (410) 879-4035 


Amtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 


http://www.netsyne.net/users/amtronix 
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Classifieds 


Equipment for sale 


SUTTER BUTTES 2-WAY 
USED EQUIPMENT FOR SALE 
11 Motorola MTX-800 H25JGB5170 single-system portable . 
7 Motorola MTX-800 H25JGB85170 multi-sysiem portable ... 
18 Motorola MTX-900 H2SHFF1B1/B3/B4, sic, SOOMHz mulli-s: 
Motorola STX H3SJNB5170BN 800MHz single-system portabl 
Motorola STX H3SJNC/STC/TJC BOOMHz multi-system portable. 
Motorola Maxtrac 800 D35MWASGBSBK 2 system . 
Motorola Maxtrac 800 DGSMOASGBIBK 2 system 
Motorola Maxtrac 800 35w D4S5MQASGBSAK 
Motorola Maxtrac 900 O27MWASGB3AK 2 syster 
Motorola Maxtrac 900 D27MWASGB7AK mulli-system .. 
Motorola Maxtrac 900 D27MWASGBSAK mullti-system .... 
Motorola Spectra 900 MHz DS7KGA5JB5 no acc. .. 
Motorola Spectra 900 MHz D27KGAS5JB5 no acc 
Motorola Spectra 900 MHz D27KGA5JB2 no acc. ... : 
Motorola Micor 100w 42-50 OC base (unified chassis) - 
10 Motorola Micor 100w 42-50 w/acc. 
6 Motorola Maxar 50 UHF D34JAA6300AK wio acc. 
Motorola MCX 100 UHF MBD44EMA7AODAK . : 
Motorola syie XX T4SXAJGITAK800 trunked (radio onl y).. 
Motorola MT-500 450-470 PL 4w 8f H34BBU3164A (loss Pulatierie’ = 
Motorola HT-220 450-470 PL 4w 6f H34FFY3190B 
Motorola Synior X 110w 4250 T71VBJDOSAK wiacc. 
Motorola Traxar 600 trunked mobiles (D35TDAS5600DK) w/o 
Motorola Mostar BOO trunked mulit-system (misc.) .. 
GE Mastr li VHF 100w pacar! wiPLL Exciter 
GE Mastir Il 100w 42-50 base OC .. 
GE Ranger UHF 100w 167- 3 “0S 550. scan head. 
GE CMX 8630 30w trunked w/acc. 
GE TMX 8615 15w trunked w/acc 
GE TMX 8615 15w trunked w/acc. 
GE TPX 8603 BOOMHz G-Mark V portable .. 
GE TPX 8603 800 trunked portable _...... 
GE PCS PC&LGS 800 trunked portable . 
2 GE TMX 8712 full duplex mobile 
50 GE Mastr Il UHF 40w CG MC65KHUB8A 
100 GE Datta SX UHF 40w CG N3A134 w/S-550 wists 5195 « ea. 
8 GE MVS UHF 450-470 16f 25w NPU20 ............... 
10 GE Voting comparator wi/4 receiver modules . 
3 Johnson 8620 35w witemote-mount control head . 
16 Johnson Challenger 7172 UHF 468-512 MHz wiacc 
20 Johnson 8710 LTR 800 trunking mobile __... 
12 Uniden FMS 810TS MHz mobile . 
4 Uniden AMU 150k 21 UHF mobile . poe 
50 Kenwood TK-931 SOOMHz LTR mobil 
30 Buss 60a fuse holders HEJ-BB w/SC-40 fuse (new) 
2 SSC 831BY-1 4-tone remote (new in box)....... 


SUTTER BUTTES 2-WAY 
598 Garden Hwy., Ste. 16 * Yuba City, CA 95991 
Phone: (916) 674-7532 « Fax: (916) 674-1941 


CONSIGNMENTS WANTED 
Let us sell your used equipment. 
CALL FOR DETAILS 
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Remote Control Anything...| APPLICATIONS: 
Anywhere, with the PT-OC POCSAG| Start and stop pumps 
remote control switch. Uses standard Neier system 
paging messages to control up to 8 outputs. 

An onboard serial port allows serial data to be | Were oy eens 
transferred to printers, electronic signs, and control railroad switches 
process controllers. 512, 1200, 2400 Baud. | contro! electronic signs 
Also available in TNPP. Custom software | deliver paging messages 
and firmware applications available. 


to printers and 
lectronic. signs. 

To order call PageTap, Inc. electronic signs 
800-735-3650 or 303-337-4811 


“nownnwe=8 


~. $195 oa 


manage solar powered sites 
control stop & warning 


Fax: 303-337-3084 lights . P . 
http://www, pagetap.com control STL links in radio 
EMail: pagetap @ aol.com and TV stations. 


CELLULAR & PAGER LABELS 


ee Labels for pagers, cellular phones and two-way radios 
as oe with your company's logo. Warranty labels for batteries. 
oe Bar-code printing systems, 


Call us for free samples. 


ADVANCE LABEL & TAG 
— 1725 N. McDonald St. 
A LR oeckinney, x75069-8230 
1-800-466-5345 FAX:972-548-2518 972-542-5345 
“Our years of experience are your best Insurance” 
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GENERAL iviessie 


COMMUNICATIONS | ‘Prices 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 
Largest Inventory * Quality Service » Fastest Delivery & Best Prices 
We service most makes and models. Reasonable Rates! Fast turn around, 15% discount on service parts. 
Programming available—Guaranieed same-day tum around! 
GE Kemwood Midland Yaesu/Verlex Maxon Most Motorola 
Rion Standard Uniden BendixKing Johnson 
5157 Anton Drive * Madison, Wi 53719 » 608-271-4848 * FAX 608-274-2080 
a 800-356-3200 


Mobile 
Communications 


3 Because your business takes you everywhere 


* NEW LISTINGS * NEW LISTINGS * NEW LISTINGS » 
FOR MICROWAVE AND TWO-WAY 


Gea. ITT-326 6GHz radio with hot sta 
Bee Fannon FL 1-2, 2 GHz with hot standby 
Bea Fannon FL 1-2, 2 GHz non-standdy radios 
1000 Assorted Tellads & Wescom Telecom Signaling, FXO, 
FXS. Bridging. Terminating, Modules 
7 GTE Lenkurt 46A channel modems _... 
® Grangot DTL 7300 channel modems (\:ko new) .... 
8 Rockwell (OTL Typo) programmable Moderns, 
D OTL 73008 Rockwall modem shelves 
10 Motorola B00 trunked visars 
5 Motorola MTX B00 trunked 
5 Motorola MTX 810 trunked 
10 Motorola MTX 8000 B3s 
10 Motorola Maxtrac 800 (61 $250 ea | (85 $275 ea.) a7 
10 TMX 6415 & MOS Gmark $ 
<0 Motorola Director |i, with chargers, UHF 
SD Mitreks, 30-39 PL. 110" good condition 


1 Micor. 330w 42-50, PL Pood eonaton 
3 Racks of Lenkurt 79 F1 channel with hot slardby, 
2 GHz. good condition $1,500 ea. 
10 Kenwood TK330s. UHF, with chargers eanee 
3 T1617 consoles 
5 MT 500, UMF, 4-channel, PL. 4w with charger 4 tattery “i000 
50 Motorola MC 400 MLN 6153 channel modems vo $100 
50 MC 400 Term Cards $5008 
50 HT 440, UHF, PL, good condition with charger $100 0a. 
5 GE Deta-SX, 110w, 42-80, Ch, Guard. wiace. goodcondition $225 oa. 
i" ®D GE Mastr ll 100w 42-50. Ch, Guard, wiacc, $100 ea. 
| oo 10 Motorola 800 trunked Mostars $65 0a. 
se + HT 90. UHF. PL. with charger $90 0a. 
SO Mutreks, 42-50. PL, mut-channei 60w $125 ea 
10 STX Converta-Coms, wRF amp, speaker & mic, 600 MHz $2500a, 
Motorola Director Pagors with chargers. UHF. with reeds 
{Lots of 10) $75 
(Lot of 300) $1,500 
Call Charies at CMC Enterprises—910-769-2885 


Color 
to 


Make 


Your 

AD 
STAND 

OUT 


LOW BAND SPECIALS 42-50 

GE: 110 Watt Rangers w/$550 
110 Watt Delta-$ w/$550 

110 Watt Execs & Mastr II 

250 Watt & 110 Watt Mastr Il Bases 


MOTO: 110 Watt Maratrac A2/A3 
110 Watt Mitreks, Micors 
PLUS MUCH MORE, CALL! 


Orders: 800-456-5548 
VersaTel Perr 


FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


WETEC 
1-800-249-1250 


Radius NOBODY SELLS 


MORE FOR LESS 


Classifieds 


Equipment for sale 


The Ramsey Package Quickly and Easily Tests 

@ All Popular Pagers @ Alignment and Sensitivity 

@ All Speeds for Pocsag, Golay and FLEX™ Paging Formats 

@ Fast Troubleshooting and Verification of Re-Crystalling Jobs 
Includes EVERYTHING you need to be testing and aligning pagers in no 
time, even shipping and handling! Our quick hook-up guide takes you 
from set-up to alignments and sensitivity tests in just minutes! 


FLEX" is a trademark of the Motorola Corporation 


... and Hands-On Training! 


The Ramsey Pager Test Training School includes... 
*Two days of complete training for: |» Reference notebook with free 
Vv Re-crystalling and Alignments updates for ALL pager styles 
VY Sensitivity tests * Complete list of sources for all 
V SINAD measurements pager related services & equipment 
¥ LCD repairs «Local transportation to hotel, 
v Password breaking airport, and factory 
Construction plans for a professional *Hotel accommodations and meals 
quality screen room provided for the evening of arrival 
*Complete documentation for all test through the end of class (up to 
procedures covered three night's stay) 


Ramsey Pager Test Training School (with Equipment Purchase**) $1,195 
Ranisey Pager Test Training School (no purchase necessary) $1,795 


ee cualgtg = purchases of >$2900 within 3 mos. preceding or 1 mo. after training date. 
z 2 Bring, —— — at half price 


AT Ns Tone 


By ELECTRONICS, INC. 
793 Canning Parkway, Victor, NY 14564 
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fiero epee cemeenaeenee tats 


Co == 
(is 


PAGER PAK3 (for FLEX™)... 


$5,595 
inciudes. . . 


" ; © COM-3 Communications Service Monitor 


with digital pager input option 


) © PE-6400 FLEX™ Paging Encoder 
; ©RTF-1 Radiation Test Fixture 

| © Missing Link Test Set 

_ © Interconnect cables 

(© Shipping and handling 


PACKAGE OPTIONS 
*MYM-1 Millivolimeter ($500) * SCRM-1 Scraan Room Kit ($345) 
ae 1 SINAD meter ($200) * CCR-1 Quik-Check™ Crystal Checker ($135) 
AAS-1 Oscilloscope ($380) » DMM-1 Digital Multimeter ($25) 
ne Preamp Probe ($135} » Reoair/Alignment Toal Sets ($95/Ea,) 
* STE-3000 Shielded Test Enclosure ($1,800) 


Select from one of four packages oo at 


5 and save from $300 to to $800! 


CALL 1-800-446-2295 
Fax 1-716-924-4555 


DAT “— TO DO! “= Hil ~~ ov 


PADIO TELEPHONE 
AP ONE 


ERA 


SYSTEM 
SYSTE 


TAKE THE TELEPHONE LINE ANYWHERE 


YOU NEED IT... 


ib. 25 WATTS 
»  CONTINUOS!! 


IN A WIRELESS WAY !!! 


WE ARE PROUD 
TO BE THE BEST 
RADIOTELEPHONES 


AROUND THE WORLD!! 


™_. ALSO POINT TO MULTIPONT!!! 


Install up to 


99 remote stations! 


We manufacture it using powerful Motorola Radio equipment 
with forced air cooling, high quality duplexers, reliable switching 
power supplies and our famous T-Link 
full duplex smart interconnecters. 


See 


ka fhe CVT 


E-Mail: epcom@whc.net 
1630 Paisano Dr. 
Tel.(915) 533-5119 
Fax (915) 542-4701 

El Paso, Tx. 79901 U.S.A 


403-512MHz-UHF Complete System 
(Remote and Base Stations). 
Dealers Price..$2,798.00 


800-347-9375 
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Classifieds 


1 MITREX 100w mobile UHF wiaccy 

3 MLS UHF 2-channel, mobile wiaccy 
10 Custom MvPs lh aed isles 

1 MVP power supy 

1 DELTAIow banc 


1 EXECUTIVE il UHF base, 4 {req wiscan and desk mic 
2 MASTER Pio Bases, 72 nae clean « 

1 GE ine amplifier... 

1 GE Voting Comparator ., 

1 GE testsetwicable ; 

3 MASTR DC Rem controls widesk mics ai 

1 MOCOM 70 Super Consolette, 100w Base 30-96 PL « 

1 DB Prod. Dplxr, DB4056, VHF 6 cavity “ 

1 MASTR II 44' empty cabinet widoors ..., 

1 GE Suitcase Programmer brand new wisoftware 


andcables .. 
1 CUSHMAN CE3 Service Monitor w/301A Ascope and 303 
3 MAXAR VHF mobiles, PL “aa 
1 New KENWOOD TKA-820K desk- -1op repeater 
1 MITREK 100w base station 30-36 PL desk mic 
“NO CODs" 
N.H. COMMUNICATIONS 
P.O. Box 5342 « Manchester, NH 03108-5342 
Tel: 603-668-3004 


ME 18 ea PUAC 5000 Bases, 900 MHz. O2934A 
V 10 ea. PURC 5000 Bases, 900 MHz, C85JLB1 1018 
BUY 6 ea, SYNTOR XX, 800 MHz, THSXAJ5G11AK 
8 ea. MOSTAR, 400 MHz, O35TLASGOOOK 
ea, “ATXB205, MHz, 51 
AND SELL 2 ea, MTXB20S, 8OOMHz, H2SJKHS1C3AN 
USED 15 ea MTXB10, BOOMHz, H25JBF5 1B3AN 
2 ea MTXBO0, BOOMH?, H25JGB51700N 
WODCH STOR We 2 ea. MICOA Rapeaters. 800 MHz,C75ACB6105BY 


MITREX, BO0MHz, T45JJA6900 
FM 1 0a, MICOR Base. 460MHz, BBARCB110SAT 
49 8a, MITREX, ABOMHe, T44JJABODO 
RADIO 3 ea, RADIUS P110, 460MHz, PASOLCOOAZAA 

17 ga. SYNTOR, 155 MHz, TBISAAS200 
P.O. Box 395 3 0a. HT50, 1S5MH2, H43BEU7120BN 
PHONE 10 ga, MICOR Bases, 37 MHz, C71AT81406 
. STXIMX Rapid Chargers, NLN8858 


21 ea 
nicsson PERRO ano 
a, Mi mm. Airs, 4 z, 1OSAY 
ERICSSON 3 aa. MICOR Repaaters, 460MHz2, CBARCBI10SAT 
3 J ea. GE MASTR II Bases, 460MHz, VCBSRASEES 
TOR MEANMM 100 oa. SYNTOR X 9000, 460 MHz, T34KEJTJOAAK 
FASS 75 2a. SYNTOR, 460 MHz, T44SA/A3200 
24 ea. MICOR, 460 Miz, TS4ATAG9OS 
AS Rafiigas® 6 ea. MICOR. 460 MHz, TS4RTAGODO 
25 ea. MAXAA Pawar Supplles 
C 70 ea. MX300, 460 MHz, 144SSU3140 
0. § ea, MISOO, 460 Mle, HSaBBUa 124 
130 West 5 ea. MICOR, 171 MHz, TS3RTH3100 
NICER} 62. RADIUS P100, 15SMH42, R4IOHU? 120 
6 ea. PTSO0, 155 Milz, PASBBM3120AM 
D 1A 100 9a. MINITOR | Pagers, 155 MHz. HOSEABI 212A 
enver, | 4 aa. SYNTOA X 9OD0. 47 Miz, T71KEU7JO4AK 
50622 ? 0a, MITREK, 48 MHz, T51JJA4900 
150 ea. MICOA, 47 MHz, TPHATN3160 
. Tone Remote Consoles, 11604M 
Tone and DC Remple Desk Sats, Mixes Modals 
. Local Contra! Dosk Sets, 11370 & T1903 
M7500 Omni Sts, Chrors. NLN4564 
. M500 Slimtine Rapid Saints. NLN4565 
. MT500, 185 MHz, Mixed Models 
. MT500 Standard Omni Chargers, 


. DICTAPHONE 4000 20 ch. Recorder 
Motorola Systems 90 Sirens 


ES af 4-3] SERVICE: you deserve it, you'll get it. 


COMMUNICATION 


Distubution Center 


Authorized Distributor 
Mobife Communications 


Quantity Pricing Available on: 


Equipment for sale 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other 
dealers nationwide. Call with 
your modem to register now. 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
31 evened 


ARO COMMIS 


99 Channel Mobiles 
Dual Band Portables 
Trunking 


Volume Discounts 
. Wireless Technology 
Satcoms 


GLOBALCOMM 
TECHNOLOGY 


Orders: 1-800-863-8625 
Info: 713-729-2000 
Fax: 713-729-4141 


* Programmable 15 minutes to 12+ hours 
Handles 30 continuous amps at 12 volts 
Easy to installWith 1-year warranty 
Eliminates battery tailure/replacement 
* Protects your radio & cellular phone 
Automatic ; 4 

> Family-Ovened and operated since 1985 

ore IN THE USA 
Delay Timer *DG 200 $38—case included 
(800) 283-5158 © Fax: (BOD) 337-6475 
comm2000@jeftnet. org 


We'll never forget you're 
the only reason we're here. 


Distributor for: 
+ Mobiles TELEWAVE 

* Portables Site Management 

* Conventional | RFI 

* Trunked Connectors & Gables 


* Accessories 
SAMLEX 
Power Supplies 


WHELEN 
Safety & Warning 


fadio sales to 
dealers only 


It’s the bottom line that counts. 
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* BOARDS © STRIPS 


$ Speciats of the month $ 


» TRADE « 


GE Ranger 150 Mobilehi-band 40ww/ace, ............ 
GE Beacon pagers UHF arhbvmonitar 
Motorola Syntots 80D trunking wiaccessories, Systems 90 -slyte . 


Motorola Micors model 751 RTN3100, 80w, loss accessories 
SPECIAL OF THE MONTH: 


- 
-! 
Lu 
w 
* 


ACA Veelac Portable hi-band or UHF HCB54 or HCB35-36 ASIS. 


Matorola handicom portable hi-bandorlowAS|S 


* BUY 


* BOARDS *STRIPS 


February 1997 


* ACCESSORIES 


PCI— PEKAAR COMMUNICATION INC. 


Steve's back, ainieieine of Gregory Electronics Corp, 
GE Delta Mobitas 150-170 range 100w SX modal w/accessorles ........,, ” 


* ACCESSORIES 


* ELEMENTS *REEDS« 


Ang « 


T13S * 


GE Phoenix Mobilis NSHH1W40TB Hiband dual priority scan/gray case wlaccessorles 


* Bfor$100 


*F0VHL» 


¢ ELEMENTS * REEDS « 


BUY + SELL * TRADE * CLEAN WORKING EQUIPMENT 


EW: 52 2M: 
Programmable by Dip Switch. From 5-160 watt output, Spe stability, 
American Made—t-year warranty Available soon—reserve yours NOW! 
before back orders pile up. Priced from $2,995 ............ CALL 

ases, Repeat: Pagl 
20-Digital Paging TX 929MHz .............. . 
T-MOT Desk-Trac Repeater VHF 50w ........... 
5-MOT-72 MHz Digital Receivers TRC1072A8 
3-MICOR 8DDMHz Repeater 7Sw a 
SMASTR |i URF 2500 Base/Repeater/Paging ™ 
1-MICOR VHF 100w Repeater 110w 
1-MiCOR VHF 375w Base 
1O4MASTA I Base-Repeater 60-t00w Most Brands 
4-MICOR & MASTR Il 30-SOMHZ 250-500h .... 
15-MICOR Low Band 100w Base Repeater—NICE 
5-DELTA 110w Tone 4CH Most Brands 
30- EX)! 35-60 DC. 4¢ —tost Brands 


from $1,495 


S0-MILSL260 60w 8-Ch Scan MLS II SALE 
TE-MIOLAND SYNTECH Ii & XTRs 42-50MHz Assoried 
10-T8IXTAMARATRAC 110w 42-30 MH? 8-Cnannel w/a SALE 
5-Mitrek 100% 30-39MH? , 
200-MASTR I 25-50 MH2 100w ~ SALE 
100-EX Il 36-50 MHz 60-100 ...... 

SC-DELTA 30-50 MHz 60-100 ... SALE 
200-MITREK 39-50 MHz G0w 4-Cn SALE 
S0-MITREK 39-50 MHz 100w 4-Cn ‘ SALE 
100-MICOR 36-50 MHz 100w SALE 


Mobiles 150-175 Miz VHE 
50-DELTA S-SX 50-11 Ow oo... 
SS-SYNTOR X 110W oo. fram $200 
B-MAAATRAC 110 : cecessscssesen (OM $380 
7-GE POATA-MOBILE I! ate sea irene SOO 
30-MITREK 60-1 10w fenisaletbastat , rom $100 
4-MOTOROLA PAC-AT ........ oo teom $150 
20-MVP 35w, 1~-channal Arom $50 
SO-MICOR T7SATA 45-1100 sos . trom $50 
G0-MASTR fl 60-1 10w a-cnannal (E) 4 Digital uy trom $100 
UHF Mobiles 450-495 MHz 
10-MVP 45w, CG, Repeaters 0.0.0.0... trom $200 
8-MLS 2404 2-channel, 40w, wid ............ vos $250 
10-SYSTEM 9000 PAC-AT wicable le AKEASDOBAASPOX 

for SYNTOR X , eth 
30-MICDR 45~100W .. 5 E .. fram $50 
30-MASTR I 45-1000 ..... » trom $100 
50-SYNTOR X 50w 32-Channal ... . trom $100 
20-SYNTOR 16-Ch 40-100w T34VB) E .. ram $50 


600 MHz Mobiles 


10-GE Ex tt 36w C 

50-SYNTOR X T4SVBITDOOAK 35u 
10-MOSTAR Trunked 15v........... 
10-PRIVACY+ 1000,750, 500, 250. 


Misc. Items 

21-800MeHz Cavitias TX AX #11-90-41 servers OALL 
100-GE MPS UHF-VHF w/Convertercam & 40w Amp ............from $50 
28-BOOMHe2 160w TPL Amps ............... : eeteinne cee NE 
4-IFR-1000 Ser/MAonitor Reconditioned... . CALL 
2-CENTRACDM I! Systems with console . CALL 
25-MOT SPECTAAC VHF-UHF VolerRec ii from $395 
20-MASTR if UHF Aux Voter Rec. ...... SALE .. $395 
10-GE Voter up to § Rec Caras . fram $295 
200-MOT 11379—T1 383 Remotes {rom $80 
20-MOT T1600 Remotes Tone-OC {rom $100 


Wanted to 
GE-PANASONIC &k Box Programmer 102330 CALL 
MOT-STX or MTX and other BOOMH2 Portables. MUST BE SMARTNET CALL 
MOT-PERC TXs VHF/UHF ........ CAL 
oe ABNETT ELECTRONICS INC. 
HWY 236 W., Lonoke, AR 72086 
ORDERS © & BIDS: 600-423. 3858 FAX: 501-676-2475 


= internet address: HTTP://www.barnetielec.com 
IMFO: 501-676-5506 
VISA & MC Accepted, MO COD'S 


fram $150 
tram $50 


tram $50 


sow Hom $200 
vo bom $150 
E trom $50 
trom $50 
from $100 
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5 MTX-9000 with DTMF, convertercom 

& Power AMP.........000000 $600.00 
2 MTX-9000 with DTMF.....$400.00 
2 Maxtrac 900s, 30 watt....$300.00 
15 Maxtrac 900s, 15 watt ....$250.00 


D & G COMMUNICATIONS 
409-948-9264 


TEST EQUIPMENT FOR SALE 
Motarcia R1032A4A DES test set, manual, cables 
Motarala C1570A Intrac 2000 test set, manual 
Motorola $1339A (Boonton 92EA4) RF millivattmete: 
AIE 2TSG1 two tane paging/PL generator .. 
Heath IM-4180 FM deviation mater, manual , . % 
HP 6544 10Hz-10MHz test oscillator, manual . » $75 
WANTED: Manual/copy for Motarola $1344.44 —M devitreq mater 
List Available 
ELLIS ELECTRONICS + 919-242-6000 + FAX: 919-242-6620 
203 Edgebrook Drive » Pikevilla, NC 27863 
e-mail: kirkellis @juno,com 


SIFIEDS 


Mobile communicatio 
— #1 marketplace. 


Classifieds 
Equipment for sale 


C8 e.g 8h CD Pte g..¢%8* 
Greetigs fran the entive aff at Fromm 


MOTOROLA Racliu 5 


Where QUALITY is #1 
but we want to be dead last when you call for PRICING! 


MOTOROLA 


Authorized Paging Systems Dealer 


Repeat of a PAST MONTHLY SPECIAL made even better: 


SP10s at dealer cost 
VHF, CSQ/PL; $144/$173¢ ee 00ee eUHF, CSQ/PL; $161/$191 
All units NEW, with all accessories . 


og And, YES — shipping and insurance free! (28 
YES, FREE — in the Continental U.S. 

We sell to end users only—no re-sellers or dealers, please! 

Request our used equipment list. 


From your Radius leader, ProoComm 


Information: 805-497-2397 Ordering: 800-497-2394 


8am-6pm PST 805-494-5078 ahr nT hed 24-hour Fax line: 


805-497-3430 805-494-3115 


Circle (124) on Fast Fact Card 


New Device Forwards Calls to SMRs 


Your SMR users can now be reached by the le who need to find them -— 
without the hassle of ovesttilicg, 


New LOGOS provides selective call forward only those callers who know the 
forwarding from a landline toanyphonenum- _—- VIP touchtone code. 

ber-anywhere. The caller simply calls the SMR Compatible with SMRs, roaming cellular, 
user’s office number as usual and LOGOS will private interconnects, paging and wireline 
forward all incoming calls to the SMR, or systems, with or without overdial. 


CLEAN USED GEAR 
GE: 450 Rangers, 110W, $550 Accy 
42-50, 150, 450 Delta, Mastr II, Execs 
Consolettes: LB, VHF, UHF, 800 
Execs, Delta 
Moto: 450 Maratracs, 100 Watt A2/A3 
44, 64, 74 Mitreks, Micors, Syntors 
T35 Mitreks, Consolettets 
D34 Maxtracs & Maxar 80 
HT: HT440,MT500,HT90,P10,P100, more. 
Orders: 800-456-5548 
VersaTe Local: 307-265-9500 
FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


@ Inexpensive. No monthly fee. @ User can reprogram LOGOS from any 
‘ é cane 
@ Modular plug-in installation. All solid state. ie i ene sashes EER Boe: 
voice prompts. 
@ Requires only one phone line equipped with Call now for details: :, cs 
3-way calling and DTMF signalling, 1-800-442-4887 mi ’ 
Made in US.A. Logotronix™ 


Dealer inquires invited. 


USED EQUIPMENT 


* LTA & Motorola 
¢ Conventional & Trunking 
¢ Site Equipment 


Logotronix Communications LLC * 7334 S. Alton Way, Suite D © Englewood, CO 80112 


¢ Paging Transmitters 


RLING 
AMUNICATIONS 
Mike Malone 
1-800-786-2199 


FAX 972-562-7957 


Mobile Radio For advertising information 


Contact: Michele Greer 
Technology. 800-347-9375 
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Classifieds 


MSF 5000 C73CXB 7106BT 146-174 100-135W 

Secure repeater 

Q2980 Digitac comparator 4 channel 

Q2205C VHF secure spectratac receivers 
DESDES XL& PL 

Q2206B UHF secure spectratac receivers 

T5091 4 channel expandable modems 

T5090A 4 channel modems simplex & 

duplex models available 


Phone: (540) 891-0569 


er ELECTRONICS 


ies MAE CHIE LA 
INNE 


We accept VISA and Mastercard 


Mailing Address: 
P.O. Box 7846 
Fredericksburg, VA 22404 
Shipping Address: 

3605 Loren Whitney Drive 
Massaponax Business Park 
Fredericksburg, VA 22408 


Secure portable repeaters; key variable loaders; 


KVL cables & morel 

MSF 5000 Hi POWER 900 MC 
MSF 5000 800 MC REPEATER 
MICOR VHF 375W REPEATERS & 
PAGING STATION 


CALL FOR MORE INFORMATION 


We have the R1891 DAC for your programming needs. Call us with your request. 


Fax: (540) 891-0538 


Circle (126) on Fast Fact Card 


Computer Software 


WIRELESS SOFTWARE 


SAVE TIME DESIGNING, OPTIMIZING 
AND MANAGING WIRELESS RADIO 
COMMUNICATION SITES! 


- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Calculates Complex Antenna Isolation 

~ Cellular and PCS “Friendly” 

- Assists With Site Design and Maintenance 


COMSITE 
ITH LILI 


BY DOUGLAS INTEGRATED SOFTWARE 


DOUGLAS Integrated Software 
1350-E4 Mahan Drive, Ste 160 
Tallahassee, Florida 32308 


To Your RF Coverage 
and Site Management 
Problems... 


On your own PC! 
Whether microwave, multi-site, or field strength, coverages, our Terrain Analysis 
Package (TAP)™ helps you understand everything from dBu to 3-D plots and site 
management software. Give us a call and we'll tell you how. Do “what if” studies 


and solution analysis |n-house! 


Call for free brochure & demo disk. 


SortWricut, LLC 
1010 So. Jouet St, Sure 204 
Aurora, CO 80012-3150 USA 
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USE GEGGHAPHY TO HELP VISUALIZE, 
CGRRELATE AND MANAGE WIRELESS 
RADIO COMMUNICATION SITES! 

- Attach Data To Any Map Object 

- Comprehensive Site Database 

- Equipment Maintenance and Inventory 

- Track Leases, Rates and Billing Information 
~ Track FCC and FAA Data 


- Cellular Markets, Coverage and Analysis 
- Maps and Other Data Products Available 


COMSITE 
MANAGER 


BY DOUGLAS INTEGRATED SOFTWARE 


CALL 800-845-0408 or 904-906-0748 
http://Awww.polaris.net/~douglas 


The perlect executive, promotional 
gifl or sales incentive award for the 
communications inchestry 
Handcrafted by Texas artist, Mark Smith 
Fram 12" to 6°. With or without light- 
ing. Displayed on a solid oak or walnut 
base with company name at logo. Your 
tower can be reproduced to your specl 
fications, Standard towers in’ Brass, 
Gold, Nickel ar Natural copper/brass, 
100% Satisfaction Guaranteed, 4-6 
weeks for delivery. Discounts on quan- 
tity orders. Mon-Fri 9AM-5PM Central 
CREATIVE SCULPTURES & DESIGN 

5702 E. Admiral Blvd. 

Tulsa, OK 74115 

Toll-Free 800-893-4443 

Phone: 210-693-3456 Fax: 916-832-9991 
ran 


PAGER & CELLULAR 
BILLING SOFTWARE 


AS 


LOW AS $150 


516-643-2362 
PAGE-1 SOFTWARE 


POS, Service Management, 
AR, PO & Inventory Software 


Phone: + (800) 874-7749 


SBARIS 


+ (909) 944-3995 


E-Mail: sales@Arisinc.Com 


USE 


10681 Foothill Blvd. e Cucamonga, CA 91730 ¢ USA 
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Classifieds 


| Computer software 


Cellular, PCS, SMR Billing New! °C Radio Monitoring Software 


& Customer Care Software 


FEATURES & APPLICATIONS: 0 Two-Way Service Shops 

0 Uses Low Cost Radios o Hourly, Peak & Total Statistics o Traffic & Loading Studies 

0 Spectrum Analyzer © DBase Stotistics Files o Coordination, Find Quiet Freqgs 
0 Tactical Display 0 Erlang, Air Time, Call Count 0 Public Safety Commond Past 


a PL/POL/OTMF Logging 0 Highest Performance a Community Repeoter Logging 
0 High Rote Sompling o Dual Radio Hondoff a TV News Desk & Vans 

o Conventional Scanning o Run 10 Radios Concurrently o Emergency Response Teams 

o Windows™3.1, 3.11, 95 o Optional GPS & Remote o Surveillonce & Countermeasures 


Signal Intelligence Download from BBS: 1-408-258-6462 
4 s08-406-teoo FREE DEMO pas oitINL i beaeaioatanavan, 


10681 Foothill Blvd. ¢ Cucamonga, CA 91730 ¢ USA Repair services 


RFCAD™ Runs “What If” 
. Scenarios in Minutes 
Instead of Hours. 


Run Comprehensive RF Propagation 
Studies in Windows™. 


»,, RFCAD™ 1.3 propagation studies show 

“Ssattenuation;due to\land use/land cover, 
buildings andobstructions, as well as other 
RF characteristies based on digital data files. 


* Multiple models ayailable, Longley-Rice 
and Biby-C ue 
¢ 3 arc second and land:use/land cover 


Phone: + (800) 874-7749 


SBARIS Fax: + (908) 944-3995 


E-Mail: sales@Arisinc.Com 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Qua ity SERVICE ON MicROPROCESSOR-BASED 
Mosices, PontaBLes AND Controt Heaps. 
SuRFACE MOUNT REPAIR. Most REPAIRS $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30001 770-948-9566 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 


and available by geographic area. From Service Professionals 


For more details call 


” 12800-441-0034 


C Communications ,. 
¥} Data Services ~ 


Incorporated es 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
Repair and Calibration 3610 Dekalb Technology Pkwy. 
of Communication Suite 110/111 
Service Monitors Atlanta, GA 30340 

Telephone: 770-451-3264 

Fax: 770-458-8785 


Leaders in wireless products 
and services since 1983 2 KEN Ww O D ® 
ie r 
COLOR! POO 
Flat Rates Beltronics, Inc. We sell 
Circle (128) on Fast Fact Card Repairs anilor | Dep MRI9 Proctor Hill Rd. | Parts-Accy. 


Estimates Hollis, NH 03049 


Mobiles $39 |-800-3-BELTRON FREE 
Ponables $59 | We replace GUESS by TEST } programming 
plus Let our 27 years of on new radios 


Radio Propagation Software for PC's / WINDOWS 


e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps Parts/Shipping | experience help you. Daily UPS 

¢ No Radial Generation Required - Real Time Propagation Study / Profiles 

e DXF/ MIF / BMP File Formats For AutoCAD, MapInfo, MapExpert 

e Multiple Propagation Models - Longley-Rice, Okumura, Field Strength M O TOR O LA 

e VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis TWO-WAY RADIO & PAGER REPAIR 

* 30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM meee ne ee: 
*PORTABLES & MOBILES $39 


Micropath® Corporation 

2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
e-mail: microinfo@micropath.com ® www.micropath.com 


*Quicktum around = * Free retlim Shipping 
* Factory trained & FCC licensed techs 


Arcom 800-567-5636 


7324 SW 21st Place Suite #F Davie, FL 33317 


Free shipping only an repairs ever $30. Does not include COD fee 
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SSS SSS EET 


Classifieds 


$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALL MAKES & MODELS 
MOTOROLA MINITOR Ul PAGERS 
$40.00/HR. PLUS PARTS & SHIPPING/HANDLING 


FAST TURNAROUND, FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 
CENTURION COMMUNICATIONS, INC. 
892 N, DELSEA DR, PH: (609) 794-8000 
VINELAND, NJ 08360 FAX: (609) 794-8989 
Baie WW CENTURIONCUMME.COM 


PAGER 
& RADIO 
REPAIR 
FLAT RATE + PARTS 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


GUARANTEED. 


Call ICM 


1-800-725-1426 
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Triton 
Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 


Exclusive monitor repair since 1973 


NIST TRACEABLE 


Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 


m= =—s- 44300 Lincoln Ave., Unit 0 


Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 


MOTOROLA 
Authorized Service percnate 
© Authorized warranty Service ge 4 
e Quick Turn Aroun 

* Flat Rate Repair Available 
* Free Estimates 

¢ Quantity Discounts 


a) 


ofporation and its Spectrum 
At division today own or 
less Communication sites 
Rico. The company 
ected by two major 
‘represent their national 
ios —a total of 1200 


l¢ a major investment in 
development firm, TEA 
; expanded our site 
gineering group; are 
onitoring systems at 
and are constructing 
carriers. 

ic locations, creative leasing 


nd frequency propagation 


Fax 713/789-1313 


so See 
‘ SMALL ‘ 
; COST. : 
. BIG 


RESULTS! 
- MRT: 
- Classifieds - 
Call 


el 800-347-9975 


WESTERN WASHINGTON 


Commercial power with generator backup. 
Good Security. Year around access. 
Seven Sites 


GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax: 206-475-9410 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSBL, 2635' AAT, Emergency Power, 
Air Conditioning. Overlooking Reno, 
Fallon and the 1-80 corridor. 


702-825-2626 


GREAT BASIN COMMUNICATIONS 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


153 good reasons to 
call us for antenna 
sites in California! 


73 sites available now 


+ 80 sites pending 
153 California Sites 


+ Low & high elevation sites 


+ Expert site acquisition & 
evelopment 


Diablo Communications, Inc. 
Your Single Source for Sites 


Northern California - Pr. Richmond 
(510)236-3700 Fax (510)236-1741 
Southern California - Burbank 
(818)842-5000 Fax (818)842-5335 


Classifieds 


Resco J OWER 
AN Y 


Sites available 
GA and SC 


Call Miles McSweeney 
803-686-6686 


Sites Available 
For Lease Now! 


* 8L-Site coverage across the Southeast 
and Management 


DIGWAL TOWER 


communications inc 


Engineering/Technical Services 


New Site Aquisition, Development 


Voice 904-454-2289 Fax 904-454-1889 
www.signaltower.com 


NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 
SITE DIRECTORY 
Dedicated to advertising antenna sites for Icase 


NEED SITES? 


The NCSD contains thousands of prime 


amenna sites, all w for lease 
Just $25 per year. For information call 
Tel: (908) 462-5964 Fax: (908) 308-4633 


ith space 


MID AMERICA TOWER 
LEASING, INC. 


@ 50+ sitesin No, IL 

@ Quality implementation of ant/line 

@ Safe. High quality sites w/easy access 
@ other sites throughout mid-America 


815-485-7367 — Jay Panozzo 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP, 

COMMUNICATIONS 

‘Y TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN {CHICAGO 


AREA Ganga. A Goss 


No-Body has 
Tower 
WETEC 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 
2-Way/Microwave 


800-722-1496 


TOWER TECHNOLOGY CORPORATION 


We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System for 
UHF & 800 MHz using 31/8" hard line, Four window 
tower top amp. If you need antenna space 
in\Jacksonville = Tampa Bay * Sarasota/Venice 
Lakeland » Disneyworld/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


MOTOROLA 
RADIO RENTALS 


*MT1000, GP300, P200 

« Intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

* 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


MOTOROLA RADIO 


RENTALS 
NEW LOW RATES 
ATEL * Boston, MA 


Catt 800-426-6852 


We Rent Headsets... 
And Radios, loo! 


* Dealers Welcome 


-, * Daily, Weekly, 
Monthly Rentals 


* Motorola Radios _=s 
* RaceTRAC Headsets MITE E TTT 


1-800-272-7111 


Choice California 
Antenna Sites 


« Stand-by Power / Air Cond. & 


. . Ye 

* Continuous Monitoring > 

es j = i - < rete N77 
High-Security Access System > 


FF Meridian x | 
O} 


Communications 
Call Rich or Jack Reichler at 


My 


Great sites, great service, since 1956 


(800) 400-SITE 


OKLAHOMA 
TOWER SITES AVAILABLE 
We have two-way tower sites available in 
the north Tulsa/Collinsville area, andare in 
the planning stages of a 1,500’ tower for 
two-way FM and television broadcasters 
inthe Oklahoma City market. 


Please call for more information. 
John Maguire 
MAGUIRE COMCO: 405) 848-3791 


ANTENNA STRUCTURE 
REGISTRATION SIGNS 


* FCC. ANTENNA * 
STRUCTURE REGISTRATION 


1234567. 


Mail us your F.C.C, 
12"X18" Sign $75.00 


610-458-8418 


Call for information Voice or Fax 


ID-ER Antenna Products 
Thomas Moyer 22 Byran Wind Glenmoore, PA 
19343 


APRIL CLOSING: 

FEBRUARY 25, 1997 

CALL MICHELE: 
800-347-9375 
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d index/hot line 


Company 


Advanced Receiver Research 

Allen Telecom Group 

ANCIEW GCOrp. ....cesserererrrsesercesreee 42-43 
Anritsu Wiltron Sales Co. ........... 65 
Antenex 

AF Comm Supply 

APE South 

Argent Consulting 

ASTON. COM. sccincsmnoreaertinereee "1 
AVIRC. RG cs caiiescccnssiverctiansnrmcengy 61 
Barnett Electronics 

Berkeley Varitronics 

Castle Tower Corp. ....c.cseccsereeeseeseens 86 
Centurion International Inc. ............. 9 
ChargeGuard Corp. ...........:.eereeee 78 
David Clark Co., ING. ......cceeseeeeeee 12 
Communications Data Sevv. .......... 85 
Communications Specialists 
ComtTrain 

Connect Systems Ince. ...........-. 13, 46 
Control Signal Corp. .........cccseeeeeeeeee 64 
GHYStTONICS| WnGisisciiiciccsiccarisrsessease 73 
DDB Unlimited oa! 
OARS csccnaorccseesnsrmunnezernrenae: 53 
Direct Power & Water Corp. ........... 66 
Discount Electronics Ine. .............. 73 
D & L Communications Inc. ........... 79 
Doppler Systems Inc. .......... 

Douglas Integrated Software 
DUSAGOITTI COIP...crccreccssverszssesxenaterses 48 
DX Radio 


EMER COND: iiss casciapeccssaastasanncisaeanains 62 
ENTELEC ‘97 

Glenayre-Western Multiplex 

Henry Radio 

FUSHOR ING) ciccicunsicsisinmertiencpentarces 19 
Hutton Communications 

IDA Corp 

TERR YSIS NO, cscs sxnannascysnesxevrezens 21 
IWCE’97 


Kenwood Communications 

King Communications USA Ine. .... 44 
Klein Electronics 

Logotranilx. ICS siescccoswspnstotsexssuounsases 83 
McManus Communications Inc. .... 78 
Mechem Electronics 

Micropath Corp. ....ccseseseccccesenseceees 85 
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Fast Fact 
Number 


Advertiser 
Hotline 


860-485-0310 
800-676-5342 
708-349-3300 
408-778-4061 
800-323-3757 


713-468-7772 
714-458-7277 
803-892-2181 
800-423-3858 
908-548-3737 
713-789-7651 
800-228-4563 
800-458-3410 
508-751-5800 
800-441-0034 
800-854-0547 


954-776-0031 
800-753-8459 
619-724-5355 
505-889-3585 
303-337-0190 
800-336-6825 
602-488-9755 
904-906-0748 
816-746-8300 
213-257-0800 
520-204-2597 
915-533-5119 
602-581-2875 
917-235-0655 
408-542-5200 
800-877-7979 
800-949-9490 
800-442-3811 
701-280-1122 
316-522-4981 
800-288-8606 
916-677-3210 
800-950-5005 
407-291-9009 
619-631-2811 
800-442-4887 
501-763-6250 
540-891-0569 
303-526-5454 


Page 
Number 


Company 
Midian Electronics Inc. ................ 49 
Midland LMR 
Modular Comm. Systems 
Motorola Test Equipment 
NQICONT UG sssesscorssescerssceansonesseaviscaes 31 
Noise Cancellation Tech. ..............22 
Norcomm: Corp. waccecicccancnues 62 
Northwest Engineering 75 
Omnicron Electronics 53 
29 
74 
73 
ee 
Pin00 Mite acniiaeen eas 63 
Polaris Industries 78 
Polyphaser Corp. ..........-:-cccscceseesen 50 
ProComm 83 
Pyramid Communications re 
Radio Express INC. ............::0000-0- 77 
Ramsey Electronics 81 
RCC Consultants 70 
RCW Distributing 78 
Sentry Manufacturing Co. .............74 
Serviceware Corp. vceccccccseeeeseseees 63 
Sharp Communication 
Shure Brothers INC. ...........:cesecceeeee 33 
Sinclair Technologies Inc. ............. 35 
Spectrum Communications Corp. .52 
Survey technologies Inc. ............... 36 
Super Wireless Warehouse 
Sutter Buttes Two Way 
Telepath 
TROWAVE ING, aiccsncinnmmnaic 47 
TESSCO 
Times Microwave Systems 
Bobby G. Thompson 
Transcrypt International Ltd. ........... 3 
Trident Micro Systems 
Trilogy Communications Ine. ........ 27 
Tribe: Lite cicusiscnuuninineinpnr se 
Trylon Mfg. Co. Ltd... 54 
TX RX Systems Ine, ......,....2:c0csee 14 
Vega, A Mark IV Co. oo... ececececcseseees 1 
Vertex/Yaesu USA 


Wetec Electronics .... 
W & W Associates 

TONG MG Ree coscxennccenneasrcecn 45 
ZETON HIG ccsscsrniconsinnemannranimoes 51 


Fast Fact 
Number 


Advertiser 
Hotline 


602-884-7981 
64....... 800-MID-LAND 
52.......... 818-764-1333 

800-505-TEST 

800-844-8287 

203-961-0500 

916-477-8400 

970-272-3008 

860-928-0377 

800-327-5912 

954-776-0031 

800-957-8700 

916-644-5444 

219-936-4221 

800-752-3571 

800-325-7170 

805-497-2397 

310-430-5892 

703-266-1928 

800-446-2295 

800-247-4796 

800-726-9015 

405-224-6780 

819-770-4000 

800-548-2484 

800-25-SHURE 

800-263-3275 

610-631-1710 

503-591-5986 

313-559-3237 

916-674-7532 

510-656-5600 

415-968-4400 

800-472-7373 

203-949-8400 

602-460-1874 

800-276-8799 

800-798-7881 

601-932-4461 

312-755-8741 

519-669-5421 

716-549-4700 

818-442-0782 

310-404-2700 
60 ...... 800-USA-MADE 

817-848-4435 

B88-469-3832 

800-221-0732 

206-820-6363 

206-820-6363 


and trunking systems. 

7 For solutions to your radio 
has been in thy communications needs, and 
designing synthe “ae = more information about the 
COMMUN ggg s ie pl! ¥ complete and competitive line 
i “ ‘: : of Vertex radio products, call: 


310/404-2700 


Vertex Radio 
the land mot 


engines 
ing and 
which me 
demands ot 
public safety. . 
agencies. 

The “close to. 
company philoso} 


with constant cust RADIO. COMMUNICATIONS 


Land Mobile Ducson of Yaesu USA 


YO, J 
te 


200 win . o> ANS 
Qs 
iT LL | taal on 
we 4 


(CC 


4 * This device has not been approved by the Federal!” 
vortma Communications Commission. This device is not; and 
- may not be, offered for sale or lease, or sold of. leased 

until he approval of the FCC has been obtained. 


‘ed States & Canada: Yaesu.U.S.A., (310) 404-2700 Mexico, Central & So. America, (305) 593-2500 


bd, . NE 
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i 1996 Yaesu USA: Specifications subject to change without notice: 


$224.95 | 


oer mats sable ieee 


it PE-2P $54.95 | $D-1000 $59.95 | DTD-1 $49.95 | PE-4/PE-15 $79.95 


‘Pwortone Sequential eneoder. Teeiane: ‘Sequential Decoder. Single Function DIME Decoder, Multiple Call POCSAG (RPC-1) 
sly mounts inside radio Programmab ble unit provides Provides switch outputs ‘via Paging Encoders. Where direct 
or other enclosure, Multiple call eiiched outputs from two-tone DIME. 1:25" 2.0" x4" control of local area Paging is 


capebility 1:25" x 2,0" x4" paging calls. 1.25" x 2.0" x4" desired, 1.78" x 1.03" x 35 
Z 


DCS-23 $59.95 TS-32P $57.95 TS-64 $54.95 $S-32SMP $27.95 SS-32PA $28.95 


Digital Coded Squelch Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
Encoder-Decoder: Pro- Encoder-Decoder: Tone mable CTCSS Encoder- Encoder. Jumper program- Encoder. Custom tones or 
eal to all codes, squelch for-any FM trans- Decoder, 1,7"'x .78!" x25" table. .53" x 1.0" 16" audible tones also avail- 
36" x 1.18" x 25! ceiver, 1.25"x 2,0" x.4" able. .9"x1.3"x 4" 
Th Sk Th |i imit! 
e Sky’s The Limit! 
For over 25 years...  sky’s the limit in our efforts products. Call for details on 
bringing you tone signalling toward customer satisfaction. _ these and all your tone signal- 
products that are as reliable as Shown are a few of our __ ling needs. A free catalog will 


the day is long. Combine this | most popular tone signalling be mailed upon request. 
with same-day shipping, toll- 


free technical support, and COMMUNICATIONS SPECIALISTS, INC. 

our no hassle one year war: 426 WES] TAFT AVENUE * ORANGE, CA 92665-4296 on 
(714) 998-3021 » FAX (714) 974-342 

ranty, and you'll realize the Entire U.S.A. (800) 854-0547 © FAX (800) 850-0547 és 


(Outside USA or Canada: Jescom International, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA:- Phone (415) 5741421 - FAX (415) 574-5297 + Also in Italy and Spain 
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